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McDonnell Douglas RFI Report

Executive Summary

This document represents the Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFI) Report for Corrective Action activities completed at the McDonnell Douglas (MD) facility in
Hazelwood, Missouri. The Facility is subject to the requirements of Corrective Action as outlined in
the final RCRA Part B Permit No. MOD000818963. This RFI Report has been prepared in
accordance with Corrective Action Permit Conditions I, VI, and XIV and the Missouri Department of
Natural Resources (MDNR)-approved RFI Workplan dated November 24, 1997.

This RFI Report documents the investigation activities conducted to characterize the nature of any
hazardous waste/constituent releases to soil or groundwater from the five Solid Waste Management
Units (SWMUs) as prescribed in the RFI Workplan. This Report will providle MDNR/USEPA
personnel with MD’s evaluation and conclusions regarding the RFI investigation data. Upon review
and approval by MDNR, this Report will serve as a reference document and database for planning
future Corrective Action activities at the Facility, as needed.

Investigative soil borings were completed at each of the five SWMUs (SWMU Nos. 17, 21, 26, 31,
and 10) to characterize the nature and extent of any potential hazardous waste/constituent releases to
soil or groundwater. Soil samples were collected from each of the SWMUs for selected laboratory
analyses. Groundwater samples were also collected from SWMU Nos. 17 and 21 for laboratory
analyses. In addition, groundwater level measurements were recorded for six temporary piezometers/
monitoring wells to evaluate the potentiometric groundwater surface beneath SWMU No. 17. |

Constituent-specific investigation threshold levels (ITLs) were developed and used as a conservative set
of screening levels (e.g. to determine whether a release to soil has been delineated or assess whether
groundwater impacts are present). Analytical results for each SWMU were compared to these
constituent-specific ITL values to evaluate the potential presence of unacceptable soil or groundwater
concentrations, determine the need for further investigation, or recommend no further action. These
ITLs are being used to focus the risk assessment on the relevant constituents and SWMUs of concern.

RFI results are summarized below on a SWMU-specific basis.

Summary of Soil Results for SWMU No. 17

Through the utilization of investigative soil borings, photoionization detector (PID) field screening, and
soil analyses, the horizontal extent of impacted soils at SWMU No. 17 was defined. The highest
volatile organic compound (VOC) [and perchloroethylene (PCE)] concentrations were detected at soil
boring locations within the most interior portions of the unit (SB-1, SB-2, SB-3, and SB-4). In
addition to the structural impediment of Building 51 to the north and west of the unit, delineation of
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impacted soils was confirmed based on results in the unsaturated zone for soil samples from SB-5 and
SB-10 to the east and SB-8 to the southwest.

Analytical results for SWMU No. 17 soil samples indicated that the most impacted intervals
corresponded with materials in the saturated zone [groundwater table typically ranged from 1-6 feet
below land surface (ft bls) at this SWMU]. As a result, a significant portion of the noted soil impacts
are attributable to the very shallow nature of the groundwater table at SWMU No. 17.

None of the maximum detected metals concentrations from the unit exceeded their respective ITLs.
As a result, metals were eliminated from further consideration with respect to soil impacts at SWMU
No. 17.

Analytical results for the soil samples collected from SWMU No. 17 indicated that several VOCs
exceeded their respective ITLs. As a result, the following soil-associated constituents of concern
(COCs) at SWMU No. 17 were retained for evaluation in the preliminary risk assessment:
e  VOCs (5): cis-1,2-dichloroethene (1,2-DCE), trans-1,2-DCE, PCE, 1,1,2-trichloroethane,
and trichloroethene (TCE).

Using the soil constituent concentrations detected at SWMU No. 17, the preliminary risk assessment
concluded that only PCE presents a potential health risk for the vapor inhalation exposure scenario.
As a result, PCE has been retained as the only COC for further evaluation purposes as part of any
future Corrective Action efforts for impacted soils. As previously stated, a significant portion of the
soil impacts are best addressed as groundwater issues due to the very shallow nature of the
groundwater table at SWMU No. 17.

Based on field observations, soil samples from SB-5 and SB-6 to the northeast of SWMU No. 17 were
also analyzed for other non-RCRA related parameters. Soil samples from the saturated unit for SB-5
and SB-6 exhibited gasoline range organics (GRO) concentrations of 180 parts per million (ppm) and
25 ppm, and total petroleum hydrocarbon (TPH) concentrations of 1,900 ppm and 450 ppm,
respectively.

Summary of Groundwater Results for SWMU No. 17

Groundwater elevation measurements were utilized to evaluate the direction and flowrate of shallow
groundwater beneath SWMU No. 17. All three potentiometric surface maps demonstrate general flow
of groundwater toward the east and Coldwater Creek. Very low flow gradients are also indicated.

Groundwater analytical results were utilized to characterize and delineate the extent of groundwater
impacts at SWMU No. 17. Three of the sampling locations which exhibited the highest VOC
concentrations were situated within and immediately downgradient to the unit (TP-1, TP-2, and
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MW-5). A downgradient boundary was established to the northeast of SWMU No. 17 where no
VOCs were detected from TP-3.

PCE and several degradation products including TCE and cis-1,2-DCE were detected at the highest
concentrations. Groundwater samples from TP-1 and TP-2 exhibited the highest PCE concentrations
of 210 ppm and 45 ppm, respectively. Located approximately 70 feet downgradient (east) from TP-1,
the groundwater sample from deep well MW-5 exhibited the highest TCE concentration of 140 ppm.
Vinyl chloride was detected only at MW-5 (0.25 ppm) and MW-6 (0.94 ppm).

None of the detected metals concentrations from the unit exceeded their respective ITLs. As a result,
metals were eliminated from further consideration with respect to groundwater impacts at SWMU
No. 17.

The groundwater sample from TP-4 to the southwest of the unit exhibited the only noteworthy field
parameter values. pH and conductivity values of 12.9 and 101,000 us/cm, respectively, indicate the
presence of potentially abnormal groundwater conditions at this location.

Analytical results for the groundwater samples collected from SWMU No. 17 indicated that several
VOCs exceeded their respective ITLs. As a result, the following groundwater-associated COCs at
SWMU No. 17 were retained for evaluation in the preliminary risk assessment:
® VOCs (8): benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-trichloroethane,
TCE, and vinyl chloride.

Using the groundwatzr- constituent concentrations detected at SWMU No. 17, the preliminary risk
assessment concluded that PCE, TCE, and vinyl chloride present potential health risks for the dermal
absorption exposure scenario. As a result, these three VOCs (PCE, TCE, and vinyl chloride)have
been retained as COCs for further evaluation purposes as part of any future Corrective Action efforts
for impacted groundwater.

Summary of RFI Results for SWMU No, 21

RFI field tasks were conducted at SWMU No. 21 to characterize the nature and extent of any potential
hazardous waste/constituent releases to soil or groundwater beneath the unit. Analytical results for the
12 soil samples and one groundwater sample collected from the unit were compared to constituent-
specific ITL values to evaluate the potential presence of unacceptable concentrations.

None of the maximum detected concentrations for soil or groundwater from the unit exceeded their
respective ITLs. Cyanide was not detected in any of the 12 soil samples or singular groundwater
sample collected from SWMU No. 21. Based on PID/visual observations, the deeper soil sample
from the southeast corner of SWMU No. 21 (SB-5) was submitted for additional VOC and fuel-related
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analyses. This soil sample exhibited a GRO concentration of 93 ppm and a TPH concentration of 200
ppm. In addition, MD has never utilized hydrocarbon-related constituents in this area and is not aware
of any potential on-site sources.

Based on the results described above, no further Corrective Actions are planned for SWMU No. 21.

Summary of RFI Results for SWMU No. 26

RFI field investigation tasks were conducted at SWMU No. 26 to characterize the nature and extent of
any potential hazardous waste/constituent releases beneath the unit. Analytical results for the seven
soil samples collected from the unit were compared to constituent-specific ITL values to evaluate the
potential presence of any unacceptable soil concentrations. Per the RFI Workplan, soil boring SB-1
was advanced to a maximum depth of 13 ft bls in an effort to collect a groundwater sample.
Groundwater was not encountered, hence groundwater samples could not be collected.

None of the maximum detected metals concentrations from SWMU No. 26 exceeded their respective
ITLs. Based on these results, no further Corrective Actions are planned for SWMU No. 26.

Summary of RFI Results for SWMU No. 31

RFI field tasks were conducted at SWMU No. 31 to characterize the nature and extent of any potential
hazardous waste/constituent releases to soil beneath the unit. Analytical results for the six soil samples
collected from the unit were compared to constituent-specific ITL values to evaluate the potential
presence of any unacceptable constituent concentrations.

None of the detected VOC, polynuclear aromatic hydrocarbon (PAH), or metals concentrations
exceeded their respective ITLs. Based on these results, no further Corrective Actions are planned for
SWMU No. 31.

Summary of RFI Results for SWMU No. 10

RFI field tasks were conducted at SWMU No. 10 to characterize the nature and extent of any potential
hazardous waste/constituent releases to soil beneath the unit. Analytical results for the five soil
samples collected from the unit were compared to constituent-specific ITL values to evaluate the
potential presence of any unacceptable constituent concentrations.

None of the detected VOC, PAH, or metals concentrations exceeded their respective ITLs. Based on
these results, no further Corrective Actions are planned for SWMU No. 10.
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R jations for Future C five Acti
Based on the results of the RFI, future Corrective Measures are only warranted for SWMU No. 17.
The results from the preliminary risk assessment will be used to guide continuing Corrective Action
efforts for this unit including the development of risk-based soil and groundwater cleanup standards,
as needed.

MD will initially prepare a Corrective Measures Study (CMS)/Corrective Measures Implementation
(CMI) Workplan to define a systematic approach for evaluating potential Corrective Measures (CMs).
As specified in the Facility Permit, this CMS/CMI Workplan will be prepared within 60 days
following MDNR approval of this RFI Report.

As part of the CMS/CMI Workplan, MD anticipates evaluating CMs which incorporate institutional
controls. Institutional control CMs will be evaluated to address potential exposure to impacted soil and
groundwater at SWMU No. 17. These CMs will focus on construction restrictions, access
restrictions, etc. as a means of minimizing/eliminating contact with impacted soil and groundwater
media.
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1.0 Introduction

This document represents the Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFI) Report for Corrective Action activities completed at the McDonnell Douglas (MD) facility. The
MD Tract I facility (Facility) is located in Hazelwood, Missouri. The Facility location is presented in

Figure 1-1.

The Facility is subject to the requirements of Corrective Action as outlined in the final RCRA Part B
Permit No. MODO000818963. This permit was issued by the Missouri Department of Natural
Resources (MDNR) on March 5, 1997 pursuant to Section 3004(u) of RCRA. This RFI Report has
been prepared in accordance with Corrective Action Permit Conditions I, VI, and XIV and the
MDNR-approved RFI Workplan dated November 24, 1997.

Further guidance, as needed, was obtained from documents including the "RFI Guidance" [U.S.
Environmental Protection Agency (USEPA) 530/SW89-031], "Test Methods for Evaluating Solid
Waste" (SW-846), and other relevant USEPA publications. This RFI Report (Report) fully complies
with the Corrective Action requirements of the Facility's Part B Permit.

1.1 Purpose

This RFI Report documents the investigation activities conducted to characterize the nature of any
hazardous waste/constituent releases to soil or groundwater from the five Solid Waste Management
Units (SWMUs) as prescribed in the RFI Workplan. This Report will providle MDNR/USEPA
personnel with MD’s evaluation and conclusions regarding the RFI data. Upon review and approval
by MDNR, this Report will serve as a reference document and database for planning future Corrective
Action activities at the Facility, as needed.

1.2 RFI Report Organization

This Report is divided into ten sections of text plus four appendices. A brief description of each
section is presented below.

Section 1.0, Introduction, provides background information regarding the RCRA requirements for
the Facility, purpose of this Report, and contents of this Report.

Section 2.0, Facility Background Information, references background information regarding the
Facility and its environmental setting.
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Section 3.0, Summary of Preliminary Site Data, summarizes the findings and results of previous
evaluations/investigations for each of the five SWMUs under consideration.

Section 4.0, RFI Objectives and Supporting Data Requirements, summarizes the site-specific
investigation objectives, identifies the target constituents and associated investigation threshold levels
(ITLs) for the RFI, and describes the established data quality objectives for the investigation.

Section 5.0, RFI Field Activities, summarizes the RFI field activities and describes the procedures
that were utilized for all field sampling and laboratory analysis tasks.

Section 6.0, Additional RFI Activities, describes additional RFI activities including validation of the
analytical laboratory data and development of a preliminary risk assessment that were not performed
as part of the field investigation tasks.

Section 7.0, RFI Results, summarizes the geological, hydrogeological, and analytical results of the
RFI.

-

Section 8.0, Preliminary Risk Assessment, describes the potential exposure routes, health-based
criteria, and risk associated with the SWMU-specific constituents of concern.

Section 9.0, Summary and Conclusions, summarizes the RFI investigation results and presents
conclusions which address the RFI objectives.

Section 10.0, References, provides a list of references used within the text of this RFI Report.

Four appendices are also provided to describe associated RFI activities. Appendices to this document
are identified below.

Appendix A Soil Boring, Temporary Piezometer, and Monitoring Well Logs
Appendix B Analytical Laboratory Results and Data Validation Reports
Appendix C Exposure Assumptions for Chemical Intake Estimates
Appendix D Exposure and Risk Calculations
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2.0 Facility Background Information

This section of the RFI Report presents background information pertaining to the operational history
and environmental setting for the Facility.

2.1 Site Description

The MD Tract I facility is located in Hazelwood, St. Louis County, Missouri. It is located within
Section 5, Township 46N, Range 6E. The Facility is generally bounded on the south by Lambert
St. Louis International Airport, on the east by the MD Tract II facility, on the west and northwest by
Lindbergh Boulevard, and on the northeast by McDonnell Boulevard.

2.2 Facility Operations

MD manufactures combat aircraft, transport aircraft, and space systems/missiles. The primary
product produced at the Facility is combat aircraft, including the F-15 Eagle, the F/A-18 Hornet, and
the AV-8B Harrier. Other products produced at the Facility include the T45TS trainer, missile
systems, and components for the C-17 transport plane.

Access to the Facility is strictly controlled. The Facility is surrounded by a chain-link fence and is
patrolled by a security force 24 hours a day, 365 days per year. Employees and visitors must pass
through security gates at the main entrance to the Facility before entering any building. The security
force employs approximately 225 persons, and an on-site fire department employs approximately

30 persons.

MD began operations in 1941 and presently employs approximately 23,000 people. Currently, the
Facility operates 24 hours a day, Monday through Friday, as well as periodic weekend shifts.
Activities performed in support of MD operations include chemical processing, metal cutting, metal
forming/grinding, degreasing, painting, aircraft assembly, aircraft fueling, and aircraft flight testing.

MD is a large quantity generator of hazardous waste. MD generates approximately 48 different waste
streams that the Facility classifies as hazardous waste. The largest waste quantities generated consist
of paint solids, solvent and paint waste, wastewater treatment sludge, acid waste, and caustic waste.

MD Tract I has permitted storage facilities for wastes generated both on-site and at 9 off-site MD
facilities in and around the St. Louis area. MD is also a permitted transporter (ID # H-1039) for
wastes from other facilities to Tract I. MD stores hazardous waste in drums, dumpsters, and tanks at
various locations around the Facility. Drums of hazardous waste generated on-site are stored at one of
three less-than-90-day storage areas. These areas are located on the east side of Building 2, at
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Building 45E, and at Building 51. Waste solvents, paints, and oils are accumulated in drums at
various satellite accumulation locations. When full, the containers are transferred to one of the
less-than-90-day storage areas.

In the past, MD has operated two solvent distillation units which were certified as resource recovery
units by MDNR. MD's resource recovery identification (ID) number is RR0268-A. One of the
distillation units is still used to recover spent methyl ethyl ketone (MEK) and methyl isobutyl ketone
(MIBK). This distillation unit is located at the painting areas in Buildings 2. Distillation bottoms are
collected in 55-gallon drums and are disposed as hazardous waste. The other distillation unit was a
steam stripping carbon adsorption bed unit that recovered spent perchloroethylene (PCE). This unit
was removed from operation in February 1998. Additional detail regarding this distillation unit
(SWMU No. 17) is provided in Section 3.1.1.

2.3 Environmental Setting

A preliminary evaluation of the environmental setting at the Facility was completed as part of the RFI
Workplan to better understand the framework for migration of any potential constituent releases and
the potential effects on human health and the environment. This information is presented below.

2.3.1 General Setting

The Facility is surrounded by Lambert-St. Louis International Airport on the south, commercial and
industrial facilities on the west and north, and the MD Tract II Facility on the east. According to
information obtained from the MDNR, Division of Geology and Land Survey, no wells are located
within a 1'%4-mile radius of the Facility [RCRA Facility Assessment (RFA), 1995]. Surface water
from the Facility drains toward Coldwater Creek which flows along the Facility's eastern boundary.

2.3.2 Geology

Subsurface geologic units in the area of the Facility include wind or lake-deposited sediments
(unconsolidated deposits) overlying nearly flat-lying sedimentary bedrock formations. These deposits
may be up to 100 feet thick and consist of clay, silty clay, and some sand (Lutzen and Rockaway,
1971).

Unconsolidated deposits in the area of the Facility have been delineated by previous hydrogeologic
studies conducted at the Facility (ATEC, 1990 and Riedel, 1995), as well as studies conducted at the
James River Paper Company (formerly Crown-Zellerbach) located approximately 1,200 feet northwest
of the Facility, and the St. Louis Airport Site (SLAPS) which adjoins the Facility to the east along
Coldwater Creek. The uppermost unconsolidated deposits consist of interbedded clay, silty clay, and
clayey silt with some fine-grained sand and organic matter. A dense, plastic, brown to gray-green

N:ADATA\PRONS197042\DP\DRFT-RFI.WPD/06/18/98 2-2 QST Environmental Inc.



McDonnell Douglas RFI Report

clay unit can be present with the interbedded silty deposits. Soil sampling was conducted to a depth of
approximately 30 feet at the Industrial Wastewater Treatment Plant (IWTP); results indicated the
predominance of clay soils.

In areas at both facilities (MD and James River Paper Company), up to 14 feet of clayey silt or silty
clay fill material is present over the unconsolidated sequence. The fill material is composed of
material either excavated at the site or brought in as clean fill during plant construction and
modification activities.

The uppermost bedrock encountered in the area of the Facility is the undifferentiated Pleasanton,
Marmaton, and Cherokee Groups of Pennsylvanian age. Shales, siltstones, sandstones, coal beds, and
thin limestone beds are the dominant lithology of these three groups. Regionally, the Pennsylvanian-
age groups have a total thickness ranging from 10-300 feet.

Underlying the Pennsylvanian strata is Mississippian-age limestone. The Ste. Genevieve Formation
(0-160 feet thick), St. Louis Limestone (0-180 feet thick), Salem Formation (0 to 180 feet thick), and
Warsaw Formation (0-110 feet thick) are all limestone and compose the upper portion of the
Mississippian-age bedrock.

2.3.3 Hydrogeology

Water supplies in the St. Louis area are obtained from the Mississippi, Missouri, and Meramec
Rivers. Approximately 82 percent of the water supply is pumped from the Mississippi River, while
approximately 12 percent is pumped from the Missouri River and Meramec River combined (Miller
etal., 1974). Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and
Missouri Rivers. These aquifers account for approximately 3 percent of the water supply (Miller
etal., 1974).

As stated above, the Facility is underlain by 30+ feet of low permeability clay and silt. This material
has little potential to produce water. In the vicinity of Building 40, shallow groundwater was
encountered at 2-8 feet below land surface (ft bls). One notable exception was apparent in the vicinity
of the TIWTP where shallow groundwater was encountered at approximately 30-40 ft bls.

The shallow groundwater table may be modified locally at the Facility due to the presence of buildings
or parking lots. Overall, the shallow groundwater flow direction is expected to move towards
Coldwater Creek or ditches draining into this creek. Given the low permeability and thickness of the
unconsolidated deposits underlying the Facility, a direct connection to deeper bedrock aquifers is

not expected.
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2.3.4 Surface Water Hydrogeology

General surface water drainage at the Facility is by overland flow to storm sewer intakes located
across the Facility or to open drainage ditches that drain to storm sewers. The storm sewers discharge
into Coldwater Creek at several locations. Coldwater Creek flows northeast within an underground
culvert from the southwest side of Lambert-St. Louis International Airport, across the central portion
of the airport, and the easternmost part of Tract I South. The creek flows within an open culvert north
of Banshee Road along the eastern boundary of Tract I North. Coldwater Creek then flows northeast
within this open culvert for several miles until it rejoins its original channel. The creek eventually
discharges into the Missouri River. At its closest point, the Missouri River is approximately 3 miles to
the northwest of the Facility.

Presently, approximately 90-95 percent of the surface area is covered with buildings, paved streets,
paved parking lots, tankfarms, and docks. Many of the aboveground structures associated with
discontinued processes have been demolished, although concrete at or below grade remains. An
extensive network of utilities including potable and service water lines, storm sewers, sanitary sewers,
and other utilities (typical of an industrial facility) remains underground even though significant
portions are no longer used, or are isolated from active lines.

2.4 Additional Sources of Background Information

Historic evaluations of the geology and hydrogeology at the Facility were conducted as part of
previous investigations to better understand the framework for migration of any potential constituent
releases and the potential effects on human health and the environment. A prior report entitled
McDonnell Douglas Corporation RCRA Closure Activities, Building 14: Sludge Holding Tank Site
(Riedel Environmental Services, Inc., 1995) should be referenced for additional information pertaining
to the environmental setting at the Facility.
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3.0 Summary of Preliminary Site Data

This section summarizes results acquired from prior site evaluations. These results assisted in the
development of the investigation approach for each SWMU in order to attain the RFI objectives.
Figure 3-1 displays the locations of the SWMUs that were investigated in the RFI. In addition, this
section of the RFI Report provides background information pertaining to the operational history and
current usage for each of the five SWMUs under consideration.

In compliance with Corrective Action requirements for the Facility, MD submitted the RFI Workplan
and associated support plans [Health and Safety Plan (HASP) and Quality Assurance Project Plan
(QAPP)] to MDNR for initial review in May 1997. The Workplan provided a summary of existing
Facility conditions and the proposed procedures/methodologies for the RFI activities. Subsequent
revisions were made to the Workplan based on comments received from MDNR. Approval of the
revised November 1997 document was provided in January 1998. Supplemental RFI activities were
subsequently proposed/approved in April 1998 to enhance delineation of chemical constituents at
SWMU No. 17 (Transfer Area for Recovered PCE).

As set forth in the RFI Workplan, prioritized investigation activities were conducted at five SWMUs:
¢ SWMU No. 17: Transfer Area for Recovered PCE;
¢ SWMU No. 21: Industrial Wastewater Treatment Plant IWTP) Area;
¢ SWMU No. 26: Former Less-than-90-Day Storage Building;
e SWMU No. 31: Waste Oil Tank at Building 22; and
e SWMU No. 31: Waste Oil Tank at Building 5.

3.1 SWMU No. 17: Transfer Area for Recovered PCE

3.1.1 Description of SWMU and Waste Management Activities

SWMU No. 17 is a continuously paved area outside of Building 51 that was used for tank transfer
activities involving recovered perchloroethylene (PCE). MD initially began using this unit for PCE
recovery operations on June 22, 1993. The unit contained a series of tanks which were utilized to
store the separated PCE stream while being transferred from a 55-gallon tank to a 750-gallon holding
tank, and finally into various 350-gallon portable tanks for off-site shipment. The distillation unit was
removed from operation in February 1998; MD no longer uses this area for PCE recovery purposes.

The referenced waste management activities were used to recover PCE from maskant that is applied to
sections of various metal parts. The maskant product is a mixture of rubber-like polymers in a PCE
carrier or thinner. This paint-like mixture is applied to metal parts and allowed to dry. As the parts
dried, the PCE evaporated and was captured in a vapor recovery hood. Vapors from the hood were
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discharged to a carbon adsorption unit, where the PCE vapors were separated from the air and then
transferred to a condenser, where it was recovered. The recovered PCE flowed to a 55-gallon
receiving tank that cycled it to the 750-gallon holding tank. Recovered PCE was then transferred from
the 750-gallon holding tank into 350-gallon portable tanks for off-site shipment.

Activated granular carbon represented the only residue generated from the PCE recovery process.
Spent carbon was shipped off-site for incineration at approximate 5-year intervals.

3.1.2 Release Controls

Release controls at this unit include a stainless steel spill collection basin (12-inch sidewall height) for
the 350-gallon receiving tank and a pre-fabricated containment building which prevents rainwater from
reaching the unit. In addition, the unit and the immediately surrounding area have been continuously
paved throughout the active waste management period to prevent any direct contact with underlying
soil. The low permeability clay material throughout this area also serves to minimize the potential
impact of any subsurface release.

According to the RFA, evidence of past spills was observed in the transfer area during the Visual Site
Inspection (VSI). As a result, the RFA concluded that the asphalt around the transfer area had been
damaged.

3.1.3 Previous Findings

Limited soil sampling activities were conducted as part of the RFA to preliminarily assess whether any
releases have occurred from this unit. Two shallow soil samples (0-12 inches bls and 12-24 inches bls)
were collected from one soil boring for off-site laboratory analysis.

Four VOC constituents including PCE at 760-290,000 micrograms per kilogram (ug/kg), acetone at
88 to 140 ug/kg, total xylenes at 11-32 ug/kg, and 1,2-dichloroethene (1,2-DCE) at 14-44 pg/kg) were
detected in the samples and sample duplicates acquired from this unit. The shallower sample exhibited
the highest PCE concentration of 290,000 ug/kg, while the field duplicate for the same depth interval
exhibited a lower PCE concentration of 40,000 ug/kg.

Inorganic constituents were detected in the samples acquired from this unit, However, arsenic and
selenium represent the only inorganic constituents which exceeded U.S. Geological Survey (USGS)-
based regional background levels. Arsenic was detected in the deeper sample at a concentration of
46.3 milligrams per kilogram (mg/kg), while selenium was detected in the shallower sample at a
concentration of 4.02 mg/kg. -
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3.2 SWMU No. 21: Industrial Wastewater Treatment Plant TWTP) Area

3.2.1 Description of SWMU and Waste Management Activities

SWMU No. 21 consists of several INTP sludge settling and equalization tanks. Principal components
of the IWTP include aeration tanks, sludge settling tanks (S1 through S4), equalization tanks (E1
through E3), the sludge holding tank, and the filter press.

MD purchased the IWTP from the Metropolitan St. Louis Sewer District (MSD), converted it for
treatment of MD-specific wastewaters, and began operations in July 1970. Waste management
activities at this unit involve the pretreatment of rinsewater/overflows from chemical processing and
electroplating operations. Hazardous waste codes assigned to the chemical processing solutions
include D002, D004, D005, D006, D007, D008, and D010. MD continues to use the IWTP for
wastewater treatment purposes.

The sludge settling and equalization tanks are in-ground, open top units and possess 4-inch reinforced
concrete floors and 6-inch concrete walls. The tanks are connected in series from S-1 through E-3.
The S-series tanks are settling tanks where sludge settles out and is separated from the water. The
sludge from these tanks is pumped to the sludge collection tank. The E-series tanks are for pH
adjustment (E-1) and additional settling.

3.2.2 Release Controls

Release controls for this unit include the low permeability clay material throughout this area which
serves to minimize any subsurface release. The depth to groundwater in this area (30-40 ft bls) would
also serve to minimize the impact of any potential release.

3.2.3 Previous Findings

Tanks E-2 and E-3 within SWMU No. 21 were drained in October 1993 to repair cracks that had
formed in the floor. As a result, limited soil sampling activities were conducted as part of the RFA to
preliminarily assess any releases from this unit. One saturated soil sample and one groundwater
sample were collected from SWMU No. 21 at respective depths of approximately 22 and 35 ft bls.

VOCs were not detected in the soil sample acquired from this unit.
Inorganic constituents were detected in the soil sample acquired from this unit. However, none of the

inorganic levels exceeded USGS-based regional background levels. Cyanide was detected in the soil
sample at a concentration of 0.162 mg/kg.
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The groundwater grab sample was only analyzed for metals due to insufficient sample volume.
Various inorganic constituents were detected in this sample. However, based on the turbidity and
unfiltered nature of the sample, the inorganic levels are more likely to be associated with suspended
silt and clay particles, rather than being representative of aqueous phase metals.

During the RFA, a visual inspection of the sludge holding tank did not reveal any defects or evidence
of wear in the liner or seams. Additional findings derived from the RCRA closure activities for the
sludge holding tank are summarized in the following section.

3.2.4 Associated Closure Activities for Sludge Holding Tank (SWMU #3)

As part of the RCRA closure activities for the sludge holding tank, two soil sampling events were
conducted (May 1994 and July 1995). During the May 1994 sampling event, three soil samples were
collected from one soil boring in the vicinity of the sludge holding tank. Each of the three soil samples
contained detectable levels of cyanide (0.16, 0.35, and 5.42 mg/kg).

Based on the reported concentration of 5.42 mg/kg cyanide in Sample DB-1 (13.9-18.5 feet), an
additional investigation was conducted in July 1995. During this investigation, four soil borings were
completed in the vicinity of the sludge holding tank and samples were collected at approximately the
same depth as the bottom of the tank. An additional background sample from the southwest corner of
the unit was also collected for analysis. Laboratory analytical results confirmed low levels of cyanide
(0.047-0.116 mg/kg) that were all below the background level of 0.201 mg/kg. As a result, detected
cyanide levels in the IWTP area were not indicative of a release from the IWTP unit.

3.3 SWMU No. 26: Former Less-than-90-Day Storage Building

3.3.1 Description of SWMU and Waste Management Activities

SWMU No. 26 consists of a pre-fabricated containment building that was located outside of
Building 40 from November 1990 through July 1993. The containment structure was used as a
less-than-90-day storage unit for 55-gallon drums of waste solvents, paints, and oils generated from
operations inside Building 40.

In July 1993, the containment structure was replaced with a new pre-fabricated containment building
that has since been used for the storage of virgin products associated with equipment use and
maintenance activities (e.g., oil and gasoline).
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3.3.2 Release Controls

Current release controls at this unit include a pre-fabricated containment building which prevents
rainwater from contacting the storage drums. The area immediately surrounding the unit has been
continuously paved throughout the active waste management period to prevent any potential spills from
reaching the underlying soil.

According to the RFA, pavement stains and cracking were observed during the VSI which suggested
that a past release from this unit had occurred. The low permeability clay material throughout this
area serves to minimize the potential impact of any subsurface release. A visual inspection of the
containment structure that was previously used outside Building 40 verified the integrity of its spill
containment system; no evidence of staining or corrosion was observed.

3.3.3 Previous Findings

Limited soil sampling activities were conducted as part of the RFA to preliminarily assess whether any
releases have occurred from this unit. Four shallow soil samples were collected from two soil borings
for off-site laboratory analysis. The samples were collected from shallow depth intervals of 0-

12 inches bls and 12-24 inches bls.

VOCs were not detected in any of the samples acquired from this unit,

Inorganic constituents were detected in the samples acquired from this unit. However, arsenic (35.6-
44.8 mg/kg) was the only inorganic constituent that exceeded the USGS-based regional
background levels.

3.4 SWMU No. 31: Waste Oil Tank at Building 22

3.4.1 Description of SWMU and Waste Management Activities

SWMU No. 31 previously consisted of a 740-gallon steel aboveground storage tank located adjacent to
Building 22. The tank was used as a less-than-90-day storage unit for waste oil generated from
maintenance activities in Building 22. MD is currently utilizing two double-walled tanks inside of a
spill containment building for waste management activities in this area.
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3.4.2 Release Controls

At the time of the VSI, release controls at this unit included a supporting asphalt pad for the tank and a
6-inch asphalt berm around the perimeter of the pad for spill containment purposes. The unit and the
immediately surrounding area have been continuously paved throughout the active waste

management period.

According to the RFA, evidence of a tank overflow was observed during the VSI on the supporting
asphalt pad. In addition, minor cracks were noted along the asphalt pad. The low permeability clay
material throughout this area serves to minimize the potential impact of any subsurface release.

In 1996, release controls at this unit were enhanced to include a spill collection basin surrounding the
tank and a pre-fabricated containment building which prevents rainwater from reaching
the unit.

3.4.3 Previous Findings

Limited soil sampling activities were conducted as part of the RFA to preliminarily assess whether any
releases have occurred from this unit. Four shallow soil samples were collected from two soil borings
for off-site laboratory analysis. The samples were collected from shallow depth intervals of 0-

12 inches bls and 12-24 inches bls.

PCE was the only VOC constituent detected in the soil samples acquired from this unit. Two soil
samples exhibited PCE concentrations of 10 ug/kg and 15 ug/kg which slightly exceeded the
associated detection limit. PCE was detected in the deeper interval for the sample closest to the tank
and in the shallower interval for the sample located further away.

Two polynuclear aromatic hydrocarbon (PAH) constituents including fluoranthene (520 ug/kg) and
pyrene (500 pg/kg) were detected in one of the samples acquired from this unit. These PAHs were
only detected in the deeper interval of the sample located closest to the tank.

Inorganic constituents were detected in the samples acquired from this unit. However, arsenic,
cadmium, and selenium represent the only inorganic constituents which exceeded USGS-based
regional background levels. Arsenic was detected in all four samples (31.7-40.1 mg/kg), cadmium
was detected in the shallower sample closest to the tank at a concentration of 1.86 mg/kg, and
selenium was detected in the same sample interval and location at a concentration of 3.57 mg/kg.
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3.5 SWMU No. 10: Waste Oil Tank at Building 5

3.5.1 Description of SWMU and Waste Management Activities

SWMU No. 10 is a 375-gallon steel aboveground storage tank located adjacent to Building 5. The
tank has been used since December 23, 1988 as a storage unit for waste oil that has been separated
from condensate of an oil-lubricated, steam-operated air compressor inside Building 5. MD continues
to use this unit for waste management activities.

The tank is filled automatically from an oil-water separator that receives the discharge stream from the
air compressor. Once the tank becomes full, waste oil is subsequently transferred from the tank to a
mobile 1,000-gallon tank at approximate 3-5 month intervals. The mobile tank is then moved to the
permitted hazardous waste storage area (Scrap Dock Shelter, SWMU No. 8) where the waste oil is
transferred to a tanker truck for transport to an off-site fuel blending facility.

3.5.2 Release Controls

Release controls at this unit include the %-inch tank construction which prevents leaks and enables
easy detection of any overflow condition. Supplemental release controls include an asphalt pad
underlain with concrete and a 4-inch asphalt berm around the perimeter of the pad for spill
containment purposes. In addition, the unit and the immediately surrounding area have been
continuously paved throughout the active waste management period to prevent any potential spills from
reaching the underlying soil.

According to the RFA, evidence of past spills was observed during the VSI on the supporting asphalt
pad. The low permeability clay material throughout this area serves to minimize the potential impact
of any subsurface release.

3.5.3 Previous Findings

Limited soil sampling activities were conducted as part of the RFA to preliminarily assess the impacts
of any past releases from this unit. Four shallow soil samples were collected from two soil borings for
off-site laboratory analysis. The samples were collected from shallow depth intervals of 0-12 inches
bls and 12-24 inches bls.

PCE was the only VOC constituent detected in one of the four soil samples acquired from this unit.
The sample from the shallower sample located closest to the tank exhibited a PCE concentration of
50 pg/kg. However, PCE was also detected in the field blank for the same location.
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Eleven PAH constituents including anthracene; benzo(a)anthracene; benzo(k)fluoranthene;
benzo(g,h,i)perylene; benzo(a)pyrene; chrysene; dibenzo(a,h)anthracene; fluoranthene; indeno
(1,2,3-cd)pyrene; phenanthrene; and pyrene were detected in the samples acquired from this unit.

Inorganic constituents were detected in the samples acquired from this unit. However, arsenic was the
only inorganic constituent that exceeded USGS-based regional background levels. The sample from
the deeper sample located closest to the tank exhibited an arsenic concentration of 37.5 mg/kg.

3.6 Summary of Previous Facility Investigations

Previous Facility investigations/evaluations indicated that potential releases have occurred from various
SWMUs at the Facility. Encountered constituents varied according to the plant-specific process at or
adjacent to each SWMU. Process-related VOCs, waste oil-related PAHs, various metals, and cyanide
were the most frequently detected constituents. Various release controls have already been
implemented at the Facility including acquisition of new waste storage units, enhancement of spill
containment features, and completion of paving improvements.

Based on these results, the RFI was designed to delineate the nature and extent of potential releases at
five SWMUs that were not fully characterized in previous Facility evaluations.
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LAYOUT OF FACILITY AND SWMU LOCATIONS
McDONNELL DOUGLAS FACILITY
HAZELWOOD, MO

Building No.  Description Building No. _ Description

20, 30A Electrical Substation & Pump House 30, 30A Pedestrian Underpass (West)

22 Garage Building 32 Office Building

23 Cooling Tower a3 Office Building

24 Pedestrian Underpass (East) 34 Office Building

25, 25A Wind Tunnel (Low Speed) Unit Substation 39 Chemical Storage Building

258 V/STOL Test Facility 211,214 Guard Shelters

26 Pump House (Fire Protection) 215 Bus Shelter (McDonnell Bivd.)

26A Storage Tank (Fire Protection) 216 Die Storage Rack

27 Manufacturing Building 220 Composites Manufacturing

28 Fuel System Laboratory 220A Unit Substation .

29 Fabrication Building 221 Office and Engineering Laboratories

29A Composites Manufacturing

1 Administrative Offices

2 Manufacturing Building

3 Office Annex Building

4 Office Building

5 Boiler House

5A, B Sprinkler System Storage Tank

6 Maintenance Building

7 Gate Hous'g

19 Compass Rose SWMU

40 Ramp Service Buildin?

41 Chemical Storage Building No. 17 —

42 Production Hangar T

43 Ramp Utilities Building

43A,8B,C,D Storage Tanks éRamp HO & Alr Serv.)

44 Pump House (Fire Protection)

45 Production Hargar

45A,B,F,G Ramp Shelters

45C, D, E,L Hush Houses

45) Radar Coonneonuil?ment Building

45K Fuel System Work Facility

451 Hush House #4 v

46 Fuel-Filter Bullding

48 Ramp Paint Booths

49, 49A Water Check Facu\g'i?

51 Manufacturing Building

52 Manutacturing Building

53 Boiler House

55 Setrvice Building ,

5§5A Storage Building

6 Boiler House 1126975117MIS
Figure 3-1
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4.0 RFI Objectives and Supporting Data Requirements

This section describes the objectives of the RFI activities. Specifically, it reviews the objectives of the
RFI, identifies data needed to meet these objectives, and describes the overall approach that was
followed to obtain these data. An overview and justification of the RFI approach are also provided, as
well as a discussion of the role of ITLs in the project. In addition, this section summarizes specific
data quality objectives selected for the RFI.

4.1 Project Objectives

Consistent with the terms of the Corrective Action Permit conditions, the RFI is designed to address
the following project objectives: '
1) describe the nature and extent of any releases of hazardous waste/constituents from the five
previously referenced SWMUs; and
2) gather necessary data to support future Corrective Action requirements (if necessary).

Completion of critical project elements and achievement of the specific RFI objectives requires the

identification, collection, and evaluation of site-specific and other local data. The results of the RFI
will be utilized in developing appropriate preliminary soil and groundwater screening levels, where
appropriate, for the Facility.

For site locations and depths where soil or groundwater concentrations exceed the appropriate

. preliminary screening levels and a risk analysis shows a threat being posed to human health or the

environment, MD will pursue the development of applicable Corrective Measures alternatives. For
Facility locations and depths where constituent concentrations do not exceed the appropriate
preliminary screening levels, MD will remove these locations from further Corrective Action
requirements, thereby conserving resources which would otherwise have been expended on
unnecessary activities. Such an approach will allow MD to focus its attention and efforts more rapidly
and practically on any significant environmental issues instead of perceived ones.

MD believes that the RFI scope, upon completion, will adequately characterize releases of hazardous
waste/constituents as required by the Part B Permit and will achieve the objectives outlined above.
Any supplemental investigation activities will be designed to satisfy delineation criteria and provide
data necessary for development of alternatives under a Corrective Measures Study (CMS).

4.2 Data Needs and Usage

An investigation to delineate the nature and extent of any releases at the Facility requires various types
and amounts of information. Specific investigation approaches, methodologies, and data are required
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to facilitate the investigation process. This section of the document summarizes the general strategy
presented in the RFI Workplan for collection of the data needed to achieve the investigation objectives
at the Facility.

Based on a review of previous investigation results and an evaluation of site-wide conditions, sampling
plans were prepared to delineate the nature and extent of any releases. Soil and groundwater sampling
locations were selected in and around the SWMUs at locations where constituents of concern (COCs)
were most likely to be found based on historical knowledge, prior investigation results, hazardous
wastes/constituents managed at the various SWMUs, and field screening criteria (visual observations
and portable instrument screening). In accordance with the approved RFI Workplan, selected samples
were collected and submitted for laboratory analyses.

In addition, groundwater monitoring activities were conducted at SWMU No. 17 to determine
groundwater flow direction and gradients. Monitoring results were used to evaluate potential
migration of any impacted groundwater at this unit.

4.3 Data Quality Objectives

The intended use of the various data types was evaluated to establish appropriate data quality objectives
(DQOs). A summary of this evaluation is provided below.

As described in the MDNR-approved RFI Workplan, the following DQO levels were deemed
appropriate: '

1) DQO Level I was deemed appropriate to conduct screening and acquire data for basic site
characterization (e.g., pH, temperature, specific conductance, water level elevations, physical
descriptions, PID readings, and other similar geologic/hydrogeologic information).
Specifically, the data acquired under DQO Level I were used to
e  detect changes in groundwater characteristics.

e  develop groundwater elevation contour maps and evaluate groundwater flow gradients,
e describe basic physical properties of investigated media, and
e  verify adequate purging of monitoring wells.

2) DQO Level III was deemed appropriate for soil and groundwater sample analyses. The data
acquired under DQO Level III was used to characterize constituent concentrations in various
media and delineate the nature/extent of any releases of hazardous wastes/constituents. These
data may also be used to determine soil/groundwater clean-up objectives, support a risk
assessment, and support engineering evaluations necessary to select and design Corrective
Measures, if required. |
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4.4 Investigation Threshold Levels (ITLs)

ITLs are commonly developed and used at both Corrective Action and Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) sites to determine whether field investigations
should proceed beyond an initial phase. In fact, this concept is inherent to both the proposed RCRA
Subpart S rule (as well as other proposed rulemakings) and guidance being developed and implemented
under the Corrective Action and Superfund programs. MD believes that such a concept is appropriate
for the Facility and has developed conservative values against which the RFI data have been evaluated.

This section identifies these conservative values (ITLs) that have been used to determine the need for
further investigation or to recommend no further action. ITLs were utilized as a comparative baseline
for SWMU-specific analytical results (e.g. to determine whether a release to soil has been delineated
or assess whether groundwater impacts are present). These ITLs are being used to focus the risk
assessment on the relevant constituents and SWMUs of concern.

For the purposes of this RFI, ITLs represent values which incorporate both risk-based action levels
and site-specific background levels. As a result, the comparative process for analytical results is
simplified.

ITLs were derived for soils from USEPA Soil Screening Levels (SSLs), as of July 1996. For
ubiquitous metals, the background concentration was utilized as the ITL if greater than the SSL
criteria. Background values were derived from USGS-based regional background soil concentrations
for St. Louis County (Geochemical Survey of Missouri, USGS, 1984). For instances where the SSLs
or background values were unavailable, alternative USEPA Region 5 Data Quality Levels (DQLs) or
Region 9 Preliminary Remediation Goal (PRG) values were used. '

ITLs for groundwater were derived in a similar manner using non-zero MCLGs, MCLs, or HBLs
derived for the SSLs. For ubiquitous metals, the background concentration was utilized as the ITL if
greater than the SSL-based criteria. Site-specific background groundwater conditions were derived
from a concurrent MD sampling event. Per the RFI Workplan, groundwater samples were collected
from two monitoring wells (MW-A1 and MW-A8) along the western corridor of the Facility (see
Figure 4-1) and submitted for off-site metals analysis. Analytical results for the background
monitoring wells and associated statistical mean values are summarized in Table 4-1. For instances
where the SSL-based criteria or background values were unavailable, alternative USEPA Region 5
DQLs or Region 9 PRG values were used.

Soil and groundwater ITLs are presented in Tables 4-2 and 4-3, respectively, for the constituents
detected in the RFI. These tables also include the relevant SSL-based criteria, alternative risk-based
reference values (e.g., DQLs, PRGs), and regional/site-specific background levels, as appropriate.
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TABLE 4-1

Summary of Mean Constituent Concentrations for Groundwater Samples

from Background Monitoring Wells

McDonnell Douglas RFi

[ BACKGROUND WELL NO.
AND MEAN CONSTITUENT
CONCENTRATIONS

CONSTITUENT

UNITS

MW-A1

MW-A8

MEAN

Arsenic mg/L 0.040 0.229 0.135
Barium mg/L 1.990 3.050 2.520
Cadmium mg/L <0.005 <0.005 <0.005
Chromium mg/L 0.120 0.360 0.240
Lead mg/L 0.059 0.349 0.204
Mercury mg/L <0.0002 <0.0002 <0.0002
Selenium mg/L <0.05 <0.05 <0.05

Arsenic mg/L 0.021 0.020 0.021
Barium mg/L 0.504 0.383 0.444
Cadmium mg/L <0.005 <0.005 <0.005
Chromium mg/L <0.01 <0.01 <0.01
Lead mg/L <0.005 <0.005 <0.005
Mercury mg/L <0.0002 <0.0002 <0.0002
Selenium mg/L <0.005 <0.005 <0.005
Footnotes:

1 Background Groundwater Concentrations are represented by the following statistical values:

- For parameters detected within the background groundwater samples, the statistical value

is the mean background concentration.

- For parameters NOT detected within the background groundwater samples, the statistical value

presented is the detection limit.

W_BG.XLS\Summary
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Table 4-2

Determination of Investigation Threshold Levels (ITLs) for Soils (values in ug/kg except metals)

RCRA Facility Investigation
McDonnell Douglas Facility
Hazelwood, Missouri

MD :
Investigation EPA Region USGS-Based
Threshold CERCLA Soit EPA Region IX Regional
Level (ITL) Screening \'} Preliminary Background
for Levels Data Quality Remediation Concentration
Constituent Soil (1) {SSLs) (2) Levels {3) Goals {4) (5)

Acetone 16,000] 16,000 9,200,000

Benzene 30 30 2,700 -- --
2-Butanone 5,200] - 5,200] 4,200,000 -
1,1-Dichloroethane 23,000] 23,000 400,000 -- -
1,1-Dichioroethene 60 60 70 -- --
cis-1,2-Dichioroethene 400} 400 - - --
trans-1,2-Dichloroethene 700} 700 - - -
Ethylbenzene 13,000} 13,000 58,000 - -
Methylene chloride 20 20 22,000 -- --
Tetrachloroethene 60 60 22,000 - --
Toluene 12,000] 12,000 280,000 -- -
1,1,1-Trichloroethane 2,000] 2,000 280,000] - -
1,1,2-Trichloroethane 20 20 - -- --
Trichloroethene 60 60 7 - --
Vinyl Chloride 10 10 -- -- --
Xylenes, Total 200,0004 200,000 99,000 - --

Gasoline Range Organics

Total Extractable Hydrocarbons

Anthracene 12,000,000 12,000,000 19,000.00

Benzo(a)anthracene 900 900 660.00 -~ --
Benzo(b)fluoranthene 900} 900 660.00 - -
Benzolg,h,i)perylene 660] -- 660.00 - -
Benzo(a}pyrene 90} - 90 660.00 -- -
Chrysene 88,000 88,000 - - -
Dibenz{a h)anthracene 90 90 120.00 - -~
Fluoranthene 3,100,000 3,100,000 1.6E+06 -- --
Indeno(1,2,3-cd)pyrene 900} 900 1,200.00 - --
Phenanthrene 660} - 660 NA -

Pyrene

300

06

Arsenic 77.0] 0.4 0.97
Barium 1750.0} 1600.0 5,500.00] - 1750.0)
Cadmium 8.0 8.0 39.00, -- ND
Chromium 85.0] 38.0 940.00 -- 85.0
Lead 400.0] 400.0, 500.00 -~ 85.0
Mercury 2.0 2.0 23.00 -- 0.97
Selenium 5.0 5.0 390.00 - 2,5
Silver 34.0} 34.0 390.00 - NA
Total Cyanide 40.0] 40.0 1,600.00, - -

Listed constituents were detected in the RFi.

-- Applicable value not avaitable.
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Footnotes:

1 Investigation Threshold Levels (ITLs) for soils were primarily derived from USEPA Soil Screening Levels (July 1996).
For ubiquitous PAHs and metals, the background concentration was utilized as the ITL if greater than the SSL criteria.
For instances where the SSLs or background values were unavailable, alternative USEPA Region V Data Quality Levels,
Region IX Preliminary Remediation Goal (PRG) values were used as referenced below.

USGS Regional Background concentrations for metals.

2 Soil Screening Levels, July 1996. Value represents most conservative of 3 exposure pathways including ingestion, inhalation,
and migration to groundwater {(DAF of 20).

3 Alternative value acquired from USEPA Region V Data Quality Levels, December 1995.

4 Alternative value acquired from EPA Region IX Preliminary Remediation Goals, August 1, 1996.

- Levels for migration to groundwater (GW) pathway based on dilution and attenuation factor of 10
- Levels for metals based on a pH = 8.0
5 USGS-Based Regional Background Soil Concentrations {1984} for St. Louis County.
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Table 4-3
Determination of Investigation Threshold Levels (ITLs) for Groundwater {ug/l except metals)
RCRA Facility Investigation
McDonnell Douglas Facility
Hazelwood, Missouri

MD
Investigation EPA Region
Threshold CERCLA Soil EPA Region IX Background
Level (ITL) Screening A\ Preliminary Groundwater
for Levels Data Quality Remediation Concentration
Constituent Ground SSL Goals (4) {5)

Acetone 9,200,000

Benzene 5 2,700 -- --
2-Butanone (MEK) 1.900 - 5,200 1,900 -
1,1-Dichloroethane 4,000 4,000 400,000 -- --
1,1-Dichioroethene 7 7 -- -- --
cis-1,2-Dichloroethene 70 70 - -~ --
trans-1,2-Dichloroethene 100 100 -- -- --
Ethylbenzene 700 700 58,000 - -
Methylene chloride 5 5 22,000 - -
Tetrachloroethene 5 5 22,000 - -
Toluene 1.000 1,000 280,000 -- -
Trichloroethene 5 5 7 - -
1,1,2-Trichloroethane 5 5 - -- -
Vinyl chloride 2 2 -- -- -
Xylenes, Total 10,000 10,000 99,000 - --

Gasoline Range Organics - - -
Total Extractable Hyd

Arsenic 0.135 0.05 0.97 0.135

Barium 2.520 2.0 5,500.00 -- 2.5620
Cadmium 0.005 0.005 39.00 - 0.005
Chromium 0.240 0.1 940.00 - 0.240
Lead 0.204 0.015 500.00 - 0.204
Mercury 0.002 0.002 23.00 - 0.0002
Selenium 0.05 0.05 390.00 - 0.050

1,600.00

Total Cyanide

Arsenic 0.050 0.05 0. - 0.021
Barium 2.000 2.0 5,5600.00 - 0.444
Cadmium 0.005 0.005 39.00 -- 0.005
Chromium 0.100 0.1 940.00 -~ 0.010
Lead 0.015 0.015 500.00 - 0.005
Mercury 0.002 0.002 23.00 -- 0.0002
Selenium 0.05 0.05 390.00 -~ 0.005

Listed constituents were detected in the RFI.
-- Applicable value not available.

Footnotes:

1 Investigation Threshold Levels {ITLs} for groundwater were primarily derived from USEPA Soil

Screening Levels (SSLs). For metals, the background concentration was utilized as the ITL

if greater than the SSL criteria. For instances where the SSLs were unavailable, alternative

USEPA Region V Data Quality Levels or Region IX Preliminary Remediation Goal {PRG) values were

used as referenced below.

Soil Screening Levels, July 1996, non-zero MCLG, MCL, or HBL.

Alternative value acquired from USEPA Region V Data Quality Levels, December 1995.

Alternative value acquired from EPA Region IX Preliminary Remediation Goals, August 1, 1996.

Background Groundwater Concentrations are represented by the following statistical values:

- For parameters detected within the background groundwater samples, the value is the mean background concentration

- For parameters NOT detected within the background groundwater samples, the value is the detection limit.
Page 1 of 1
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McDonnell Douglas RFI Report

5.0 RFI Field Activities

This section summarizes the RFI field activities which were conducted to define the nature and extent
of hazardous waste/constituent releases at the Facility. These activities included: soil boring
installations, soil sampling and analyses, temporary piezometer/monitoring well completion, and
groundwater monitoring and analyses. In general, RFI field activities were completed on a SWMU-
specific basis for both soil and groundwater evaluation purposes.

The following general chronology of field activities was completed to fulfill the RFI scope of work as
outlined in the RFI Workplan:
1) Installation of 25 investigative soil borings at the five SWMUs to assess geological and
hydrogeological conditions beneath the Facility;
2) Installation of 5 temporary piezometers to assess hydrogeological conditions beneath SWMU
Nos. 17 and 21 at the Facility;
3) Installation of 2 groundwater monitoring wells to assess hydrogeological conditions beneath
SWMU No. 17;
4) Sampling of subsurface soils utilizing continuous and discrete interval split spoon collection
methods;
5) Collection of subsurface soil samples for field screening and laboratory analyses;
6) Collection of groundwater samples for field screening and laboratory analyses;
7) Monitoring of groundwater potentiometric surface.

All RFI field activities were conducted in accordance with the protocols described in the QAPP and the
HASP.

5.1 Installation of Soil Borings

Soil borings were installed at various locations to evaluate the nature and extent of any hazardous
waste or hazardous constituent releases to soils at the Facility. The soil boring activities were also
completed to further evaluate the geological and hydrogeological systems at the Facility.

Under the supervision of QST field personnel, drilling activities were conducted by Petro-Probe
Investigations, Inc. (Petro-Probe) and Roberts Environmental Drilling, Inc. (Roberts Environmental).
Drilling services provided by Petro-Probe were performed using a truck-mounted GeoProbe hydraulic
rig. Supplemental drilling services provided by Roberts Environmental were performed using a truck-
mounted CME 75 drilling rig.

Soil borings were installed using standard hydraulic soil probe and hollow-stem auger (HSA) drilling
methodologies. Direct push soil borings completed with the GeoProbe rig were advanced using
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1.75-inch internal diameter (ID) steel probing rods. Soil borings completed with the CME 75 drilling
rig were advanced using 4%-inch ID hollow-stem augers.

Prior to drilling at the initial and all subsequent borings, ancillary rig equipment were cleaned to
eliminate cross-contamination between successive drilling locations. The GeoProbe-related sampling
tubes were cleaned between SWMUs and detergent washed between sampling locations.

Continuous split spoon soil samples were collected from each boring for field screening, lithographic
description, and subsequent chemical analysis. Each disposable sampling tube liner (or corresponding
split spoon) was opened and immediately scanned with a PID to identify potential presence of VOCs.
To maintain lithographic descriptive consistency, each soil sample was described and classified in
accordance with the Unified Soil Classification (USC) system. Two-inch diameter split-spoon
samplers were used for soil sampling purposes.

Upon completion of drilling, each boring was filled with a bentonite slurry mixture to surface.
Generated soil cuttings were containerized in 55-gallon DOT-approved drums for subsequent
management by MD.

RFI field activities were completed on a SWMU-specific basis in accordance with the guidelines
specified in the RFI Workplan. A biased sampling approach was used to locate soil sampling locations
at each of the SWMUs. The approximate locations, number of samples, and analyses were
determined using the following criteria:

® guidelines specified in the RFI Workplan;

* historic operations performed at a specified area;

e soil boring and analytical results from prior site investigations;

® hazardous wastes or hazardous constituents managed; and

¢ field conditions (e.g., staining, PID readings, obstructions, etc.).

5.2 Soil Sampling and Analysis

Soil samples were collected from each boring to evaluate the nature and extent of any hazardous waste
or hazardous constituent releases to soils at the Facility. Soil sampling activities were also completed
to further evaluate the geological and hydrogeological systems beneath the Facility. Continuous split
spoon soil samples were collected from selected borings for field screening, lithographic description,
and subsequent chemical analysis.

Each soil sample was screened in the field with a PID for total organic vapors by the headspace
method. This process involved placing a portion of the soil sample into a resealable plastic bag and
allowing time for volatilization, if any, to occur. The concentration of VOCs that partition from the
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soil to the gaseous state were then recorded in parts per million (ppm) by placing the PID probe into
the container headspace. '

All field screening equipment was calibrated at a minimum of once per day during RFI field efforts.
Instrument calibration was performed in accordance with the manufacturers' recommended procedures
using commercially available calibration standards. All calibration data were recorded in the field
notebooks.

Selected soil samples collected during the RFI field activities were submitted for laboratory analysis.
Samples were collected per the specifications in the MDNR-approved RFI Workplan.

Duplicate and trip blank samples were collected and analyzed in accordance with the QAPP
specifications. The soil duplicate samples were analyzed for SWMU-specific parameters. Trip blank
samples were analyzed for VOCs only.

Upon collection, each soil sample was managed according to the procedures described below. These
procedures were established in accordance with the QAPP. Appropriate USEPA analytical methods,
sample preservation techniques, sample volumes, and holding times are also presented in the QAPP.

Samples were collected into sample containers which were pre-cleaned and assembled to USEPA's
Protocol "B". The volume of sample collected and the type of container used was determined by the
suggested volumes described in SW-846 for the particular analysis. A summary of the bottle
requirements and sample volumes is included in the QAPP.

Immediately upon collection, each sample was properly labeled to prevent misidentification. The
sample labels were made of waterproof material and filled out with waterproof ink. The sample labels
included the sample number, sample location, sample depth, date sampled, time sampled, analyses to
be performed, and sample collector's name.

After labeling, the samples were placed into an appropriate shipping container. Samples collected for
organic analysis were placed into a shipping container with sufficient ice or ice packs to preserve
samples during transport to the laboratory. The samples were appropriately packaged in the shipping
container to minimize the potential for damage during shipment. A completed chain-of-custody form
was placed in each shipping container to accompany the samples to the laboratory. The shipping
containers were then sealed with several strips of strapping tape.

The sample containers were shipped via overnight courier to Katalyst Analytical Technologies, Inc.
(Katalyst) in Peoria, Illinois. Samples were shipped so that the laboratory received the samples within
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24 hours from the time of shipment. Strict chain-of-custody procedures were maintained during
sample handling.

A chain-of-custody program was followed to track the possession and handling of individual samples
from time of collection through completion of laboratory analysis. Copies of the chain-of-custody
record were retained in the permanent file for proper documentation. The chain-of-custody forms
included:

e Sample number;

e Date and time of collection;

e Sample type (e.g., soil, groundwater, etc.);

e Number of containers;

e Parameters requested for analysis;

e Signature of person(s) involved in the chain of possession; and

e Inclusive dates of possession.

Soil sampling was performed to (1) delineate the horizontal and vertical extent of any potential releases
at the Facility and (2) define the geological and hydrogeological systems beneath the Facility.
Subsequent soil analyses were conducted to provide a quantitative evaluation of constituent impacts to
soil at the Facility.

Soil samples were analyzed for SWMU-specific parameters in accordance with the guidelines specified
in the RFI Workplan. Laboratory analyses were conducted in accordance with appropriate USEPA
methodologies as prescribed in the QAPP. Analytical results for the soil samples are provided in
Section 7.0.

5.3 Installation of Temporary Piezometers and Monitoring Wells

Five (5) temporary piezometers and two (2) monitoring wells (MW-5 and MW-6) were installed to
facilitate characterization of groundwater conditions beneath SWMU Nos. 17 and 21 at the Facility.
The piezometers/monitoring wells were also completed to evaluate the potentiometric surface beneath
these two units.

The temporary piezometers and monitoring wells were installed to evaluate potentially impacted
groundwater on a SWMU-specific basis. Five of the temporary piezometers and two of the
monitoring wells (MW-5 and MW-6) were installed at SWMU No. 17 to evaluate PCE-related impacts
to groundwater. One other temporary piezometer (TP-5) was installed at SWMU No. 21 to evaluate
potential groundwater impacts from this unit.
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Under the supervision of QST field personnel, temporary piezometer and monitoring well installation
activities were completed by Petro-Probe and Roberts Drilling, respectively. With the exception of
MW-5 (deep monitoring well), each temporary piezometer or monitoring well was installed within the
shallow groundwater unit (generally 5-15 ft bls) in accordance with the RFI Workplan and the
following general protocols:

1) Prior to installation of each piezometer/monitoring well, the screen and riser pipe were
cleaned to ensure that all oils, greases, and waxes were removed.

2) Each temporary piezometer was constructed of 1-inch diameter, PVC with flush-threaded
joints. Six-foot screen sections were utilized at the bottom of each installation.

3) Each monitoring well was similarly was constructed of 2-inch diameter, PVC with flush-
threaded joints. Ten-foot screen sections were utilized at the bottom of each monitoring well
installation.

4) The artificial sand pack consisted of chemically inert, rounded, silica sand and was placed by a
tremie method to a height of approximately 2 feet above the top of the screen.

5) A bentonite pellet seal 2 feet in thickness was placed by a tremie method above the sand pack
material.

6) The annular space above the bentonite pellet seal was sealed with cement/bentonite grout by
the tremie method.

7) Each monitoring well was completed with a flush-mounted water-tight protective casing.

8) Well construction details were recorded on standard field forms.

5.4 Groundwater Monitoring Events

Three groundwater monitoring events were subsequently conducted to acquire groundwater
quality/elevation data from SWMU Nos. 17 and 21. The initial monitoring events (February 9 and 20,
1998) included coverage of the five temporary piezometers (four at SWMU No. 17 and one at SWMU
No. 21). An additional monitoring event (April 22, 1998) was subsequently completed to:

(1) characterize groundwater conditions for the two monitoring wells at SWMU No. 17; and

(2) provide additional groundwater elevation data for the four temporary piezometers and two
monitoring wells at the unit.

Water level measurements were performed using an electronic water level probe and measured to the
nearest 1/100 foot. Data were recorded in a field notebook and subsequently transferred to a standard
monitoring form.

Prior to the collection of groundwater samples, each temporary piezometer/monitoring well was
purged using a disposable polyethylene bailer. Each temporary piezometer/monitoring well was
purged by removing a minimum of three well casing volumes of groundwater and obtaining stabilized
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field parameter readings, or until dry. Samples were then collected using a disposable bottom-loading
bailer using appropriate collection procedures as specified in the RFI Workplan.

Duplicate and trip blank samples were collected and analyzed in accordance with the QAPP
specifications. The duplicate samples were analyzed for SWMU-specific parameters. Trip blank
samples were analyzed for VOCs only.

Upon collection, each groundwater sample was managed in accordance with QAPP-specified
protocols. Appropriate USEPA analytical methods, sample preservation techniques, sample volumes,
and holding times are also presented in the QAPP. Each sample was collected and placed in an
appropriate sample container and submitted for laboratory analysis.

Groundwater samples were analyzed for SWMU-specific VOCs, metals (total and dissolved), and
cyanide as specified in the RFI Workplan. Laboratory analyses were conducted in accordance with
appropriate USEPA methodologies as prescribed in the QAPP.
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6.0 Additional RFI Activities

This section summarizes additional non-field related activities which were conducted as part of the
RFI. These supplemental activities included: validation of field-related/analytical laboratory data and
completion of a preliminary risk assessment.

6.1 Data Validation

Data validation procedures were completed for various field-related activities. Notebooks,
groundwater monitoring data, and other field-related data were reviewed by the RFI Field Manager in
accordance with QAPP-specified protocol.

Data validation procedures were also completed for laboratory-related activities. Katalyst performed
data validation for the generated analytical data. Upon fulfilling the data validation requirements for
each data set, Katalyst subsequently prepared and assembled a written quality assurance (QA) review
document to describe/summarize their findings. These QA documents are presented in Appendix B.

6.2 Preliminary Risk Assessment

Preliminary risk assessment tasks were completed to evaluate the potential magnitude of risk to human
health and the environment associated with the actual or potential release of constituents. The
preliminary risk assessment provided an initial evaluation of the potential risk associated with SWMUs
which failed the initial screening process outlined in Section 4.0. Furthermore, this effort helped to
identify areas which may require additional investigation in the future.

The risk assessment is classified as "preliminary” at this time because additional investigative work
may potentially be required. Documentation of the preliminary risk assessment and associated
calculations is provided in Section 8.0, Appendix C, and Appendix D of this RFI Report.
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7.0 RFI Results

This section discusses the geological, hydrogeological, and chemical analysis results of the RFI which
served to characterize the nature and extent of hazardous waste/constituent releases at the Facility.

Section 7.1 summarizes the geological and hydrogeological results acquired from the RFI. Based on
the general similarities of the geological/hydrogeological conditions for the five SWMUs, these results
are presented on a facility-wide perspective. Copies of the soil boring and temporary
piezometer/monitoring well logs are provided in Appendix A.

Sections 7.2 - 7.6 present the majority of the RFI results on a SWMU-specific basis. Applicable soil
and/or groundwater analytical concentrations were compared with ITLs to characterize the nature and
delineate the extent of any potential releases at each SWMU. Analytical laboratory data were assessed
and validated based upon a review of standard quality control criteria established by the QAPP.
Copies of the analytical reports and data validation summaries are provided in Appendix B.

7.1 Geological and Hydrogeological Results

Geological and hydrogeological information was acquired through an evaluation of the soil boring logs,
associated geological cross-sections, and groundwater elevation measurements that were conducted at
the Facility. Results are summarized below.

7.1.1 Geological Results

Facility soil borings were completed as part of the RFI to provide site-specific stratigraphic and
hydrogeologic data. Soil boring data confirmed the presence of three general soil stratigraphic units
overlying the bedrock surface at the Facility. These three general units are defined in descending
order as the (1) Fill Unit, (2) Silty Clay Unit, and (3) Clay Unit.

Fill Unit
Soil boring data indicate that a heterogeneous Fill Unit overlies the native materials at the Facility. Fill
generally consisted of a mixture of materials either excavated at the site or brought in as clean fill
during Facility construction/modification activities. Categories specifically encountered include:

(1) clay, gravel, and asphalt mixture; and (2) isolated construction debris including blocks of concrete,
brick, and rubble. Unit thickness varied slightly between SWMUs, but typically ranged from 1 to

5 feet.

For the five SWMUs evaluated in this RFI, buildings and concrete/asphalt pavement overlie the Fill
Unit with the exception of specific grass-covered areas at SWMU No. 21.
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Silty Clay Unit
Soil boring data indicate the presence of a Silty Clay Unit beneath the previously defined Fill Unit.
These native materials generally consisted of gray-brown to red-brown, soft to stiff, silty clay. Unit
thickness generally ranged from 8-12 feet. Shallow groundwater was occasionally encountered within
the Silty Clay Unit, although depths varied dramatically. Groundwater at SWMU No. 17 was detected
from 4-12 ft bls. Groundwater at SWMU No. 21 was encountered between 13-27 ft bls.

Clay Unit

Soil boring data indicate the presence of a Clay Unit underlying the Silty Clay Unit. These native
materials generally consisted of light to dark gray, stiff to very stiff, plastic clay. This unit was
generally encountered between 15-20 ft bls. Soil boring data acquired from a deep boring at SWMU
No. 17 (SB-9) affirmed the continuity of this unit from approximately 18-45 ft bls where the boring
was terminated. Occasional soft wet clay zones were also encountered below 30 ft bls. These wet

zones were generally no more than a few inches in thickness, although one continuous zone was noted
at 40-42 ft bls.

Based on interpretations of both site-specific RFI boring results and regional geological information,
the Clay Unit is expected to be relatively uniform and continuous beneath the Facility and immediately
surrounding area. As such, it serves as an effective lower confining layer beneath the Facility.

7.1.2 Hydrogeological Results

RFI soil boring data also yielded information about the hydrogeological system beneath the Facility.
As previously indicated, shallow groundwater was typically encountered in the Silty Clay Unit.
However, this material has little potential to produce water as exemplified by the difficulties in
acquiring sufficient sample volumes from temporary piezometers at SWMU Nos. 17 and 21.

Shallow groundwater was encountered at a range of depths for the various borings as summarized
below for each SWMU:

* SWMU No. 17 - 4-12 ft bls;

® SWMU No. 21 - 13-27 ft bls;

¢ SWMU No. 26 - Not encountered from 0-13 ft bls;

¢ SWMU No. 31 - Not encountered from 0-8.5 ft bls; and

* SWMU No. 10 - Not encountered from 0-6 ft bls.
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7.2 RFI Results for SWMU No. 17

Geological soil boring data, analytical soil data, analytical groundwater data, groundwater elevation
measurements, and various field data were utilized to characterize the nature and extent of any
hazardous waste/constituent impacts from SWMU No. 17 (Transfer Area for Recovered PCE).

7.2.1 Geological Cross-Section for SWMU No. 17

Based on the available RFI soil boring data for SWMU No. 17, a geological cross-section was
prepared to illustrate subsurface characteristics at this unit. The cross-section depicts the relationships
between various geologic units.

The location of the cross-section is indicated in Figure 7-1. Geological cross-section A-A’ (southwest-
northeast) for SWMU No. 17 is presented as Figure 7-2.

Geological Int (ati
The following conclusions were based from a review of the cross-section:
* The Fill Unit beneath SWMU No. 17 extends from at/near the surface to a depth of
approximately 2-5 ft bls.
¢ The Silty Clay Unit is encountered beneath the Fill Unit and exhibits a typical thickness of
approximately 12-15 ft.;
¢ The Clay Unit is encountered at approximately 17 ft bls; and
¢ SWMU No. 17 is underlain by an apparently continuous, homogeneous lacustrine clay of
undetermined total thickness.

Hyd logical Int tati
The following conclusions were based from a review of the cross-section:

* Present across the Facility and including SWMU No. 17, the continuity and thickness of the
Clay Unit are verified. The low vertical permeability of this Clay Unit provides a degree of
vertical hydraulic separation from the underlying bedrock.

* Based on the relatively flat elevations displayed in the cross-section, stratigraphical contours
are not anticipated to significantly alter constituent migration patterns.

7.2.2 Analytical Results for SWMU No. 17 Soil Samples

Analytical results for SWMU No. 17 soil samples were utilized to assess the horizontal and vertical
extent of any impacted soils at this unit.

Ten borings were advanced to assess the extent of any releases from SWMU No. 17. Several of the
soil borings exhibited PID/visual evidence of VOC-related impacts, thus necessitating the completion
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of additional "step-out" borings. At these locations, the impacted boring was plugged and a new
boring was advanced at a location of 20-30 ft further away from the source area. In this manner, the
horizontal extent of SWMU No. 17 was extended further in an easternly direction.

Soil samples were collected from each of the borings and submitted for chemical analysis to delineate
the horizontal extent of SWMU No. 17. Boring locations and associated analytical results are
displayed in Figure 7-3. Analytical results for constituents detected in soil samples from this unit are
summarized in Table 7-1.

Eleven VOC constituents including PCE; TCE,; cis-1,2-DCE; trans-1,2-DCE; 1,1,2-trichloroethane;
acetone; methylene chloride; 2-butanone; toluene; xylenes; and ethylbenzene were detected in samples
acquired from this area. The highest VOC concentrations were detected at soil boring locations SB-1,
SB-2, SB-3, and SB-4 within the most interior portions of the unit. Soil samples from SB-4, SB-1, and
SB-2 exhibited the highest PCE concentrations of 240 ppm, 58 ppm, and 18 ppm, respectively. One
soil sample from SB-4 contained 11.9 ppm cis-1,2-DCE. Soil samples from SB-7 along the southwest
portion of the area and SB-5 along the northeast portion of the area exhibited PCE concentrations of
4.2 and 3.6 ppm, respectively.

Although collected from saturated intervals, soil samples from a deeper boring (SB-9) were also
analyzed. While PCE was not detected in any of the SB-9 samples, several other VOC constituents
were detected. Saturated soil samples from SB-9 exhibited maximum concentrations of 12 ppm TCE
and 0.38 ppm 1,1,2-trichloroethane.

The low acetone and methylene chloride concentrations detected are likely to represent a laboratory
artifact, as opposed to an accurate representation of soil conditions at SWMU No. 17.

Eighteen of the 24 soil samples collected from SWMU No. 17 contained concentrations which
exceeded at least one VOC ITL. Six VOC constituents exceeded ITLs (cis-1,2-DCE, trans-1,2-DCE,
methylene chloride, tetrachloroethene, 1,1,2-trichloroethane, and TCE).

Based on field observations, soil samples from SB-5 and SB-6 to the northeast of SWMU No. 17 were
also analyzed for other non-RCRA related parameters. One soil sample from SB-5 exhibited a GRO
concentration of 180 ppm and a TPH concentration of 1,900 ppm. One soil sample from SB-6
exhibited GRO and TPH levels of 25 ppm and 450 ppm, respectively. '

Seven of eight heavy metal constituents were detected for samples acquired from SWMU No. 17.
Concentrations were comparable to background values. Maximum concentrations for the unit included
20 ppm arsenic, 310 ppm barium, 0.9 ppm cadmium, 22 ppm chromium, 16 ppm lead, 0.56 ppm
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mercury, and 1.6 ppm selenium. None of the soil samples from SWMU No. 17 contained constituent
concentrations which exceeded metals ITLs.

The maximum detected values for the SWMU No. 17 soil samples were compared to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations. Table 7-2
displays a comparison of the maximum and ITL values. As a result of this evaluation, the following
soil-associated COCs at SWMU No. 17 were retained for evaluation in the preliminary risk
assessment:

® VOCs (5): cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-trichloroethane, and TCE.

7.2.3 Analytical Results for SWMU No. 17 Groundwater Samples

Analytical results for SWMU No. 17 groundwater samples were utilized to characterize the nature and
extent of constituent releases to groundwater beneath this unit,

Six groundwater samples were collected from SWMU No. 17 for chemical analysis. Groundwater
samples from four of the temporary piezometers (TP-1, TP-2, TP-3, and TP-4) and monitoring well
MW-5 provided analytical data regarding shallow groundwater conditions. The groundwater sample
acquired from MW-6 was used to characterize groundwater conditions from a deeper portion of the
saturated unit. Analytical results for groundwater samples collected from the 6 temporary
piezometers/monitoring wells are summarized in Table 7-3. Groundwater sampling locations and
associated analytical results for the monitoring event are provided in Figure 74.

Fourteen VOCs were detected in groundwater samples collected from SWMU No. 17. Three of the
sampling locations which exhibited the highest VOC concentrations were situated within and
immediately downgradient to the unit (TP-1, TP-2, and MW-5). Groundwater samples from TP-1,
TP-2, and MW-5 exhibited the highest total VOC concentrations of 308 ppm, 58 ppm, and 146 ppm,
respectively. The groundwater sample from TP-4 along the southwest corner of the unit also
contained 17 ppm total VOCs. A downgradient boundary was established to the northeast of SWMU
No. 17 where no VOCs were detected from TP-3,

PCE and several degradation products including TCE and cis-1,2-DCE were detected at the highest
concentrations. Groundwater samples from TP-1 and TP-2 exhibited the highest PCE concentrations
of 210 and 45 ppm, respectively. The sample from TP-1 also contained the highest cis-1,2-DCE level
of 97 ppm. Located approximately 70 feet downgradient (east) from TP-1, the groundwater sample
from deep well MW-5 exhibited the highest TCE concentration of 140 ppm.

Analytical results for the adjacent shallow and deep monitoring wells (MW-6 and MW-5 » Trespectively)
were also compared. Detected VOCs for the two wells were similar. However, the TCE
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concentration for the deep well MW-5 (140 ppm) was significantly higher than the comparable value
for MW-6 (0.37 ppm). In addition, vinyl chloride was detected only at these two SWMU No. 17
groundwater sampling locations. Groundwater samples from MW-5 and MW-6 exhibited vinyl
chloride concentrations of 0.25 and 0.94 ppm, respectively.

Other VOC constituents including acetone, benzene, ethylbenzene, methylene chloride, toluene, and
xylenes were generally detected at low concentrations [e.g., 50 parts per billion (ppb) o less, and/or
on an isolated basis]. Detected levels for acetone and methylene chloride in particular are likely to be
laboratory artifacts.

Five metals (arsenic, barium, lead, mercury, and selenium) were detected in the groundwater samples
collected from TP-1at SWMU No. 17. The groundwater sample exhibited detectable “total” levels
of arsenic (0.0037 ppm), barium (0.44 ppm), and lead (0.0042 ppm). The sample exhibited detectable
«dissolved” levels of barium (0.44 ppm), mercury (0.00034 ppm), and selenium (0.011 ppm). None
of the metal constituent concentrations (total or dissolved) exceeded their respective ITLs.

The maximum concentration values were determined for the set of temporary piezometers/monitoring
wells at SWMU No. 17. These maximum values for the groundwater samples were compared to the
constituent-specific ITL values to evaluate the presence of significant constituent concentrations in
groundwater. Table 7-4 displays a comparison of the maximum and ITL values for groundwater
samples from SWMU No. 17.

As previously indicated, methylene chloride was likely associated with laboratory carryover. This
constituent will be removed from further consideration with respect to SWMU No. 17.

As a result, the following groundwater-associated COCs at SWMU No. 17 were retained for
evaluation in the preliminary risk assessment:
e VOCs (8): benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-trichloroethane,
TCE, and vinyl chloride.

7.2.4 Groundwater Field Measurements for SWMU No. 17

In addition to the collection of samples for laboratory analysis, groundwater samples were also
evaluated for the following field parameters: pH, conductivity, and temperature. These results are
summarized by parameter below.

pH values for SWMU No. 17 groundwater samples ranged from 6.2 to a high of 12.9. Most values
generally ranged from pH 6.5-7.5. The strongly basic value of 12.9 was detected from TP-4 to the

N:\DATA\PRON\S197042\DP\DRFT-RF1. WPD/06/18/98 7-6 ' QST Environmensal Inc.



McDonnell Douglas RFI Report

southwest of the unit. This reading represents the only pH value which indicates the presence of
potentially abnormal groundwater conditions.

Conductivity values for SWMU No. 17 groundwater samples ranged from 1,300-101,000 units of
conductivity (is/cm). Most values generally ranged from 1,300-14,500 us/cm. The high end value of
101,000 s/cm was detected from TP-4 to the southwest of the unit. This reading represents the only
conductivity value which indicates the bresence of potentially abnormal groundwater conditions.

Temperature values for SWMU No. 17 groundwater samples ranged from 8-17 degrees Celsius (°C).

The lowest values were recorded during the February monitoring events while the highest values were
recorded during the April monitoring event. None of the temperature results indicates the presence of
any abnormal groundwater conditions.

7.2.5 Groundwater Elevation Data for SWMU No. 17

Groundwater level measurements were acquired to evaluate the direction and flowrate of shallow
groundwater beneath SWMU No. 17 at the Facility. Static water level data were collected from
selected temporary piezometers and monitoring wells during sampling events conducted on
February 9, February 20, and April 22, 1998. Potentiometric surface maps for these monitoring
events are displayed in Figures 7-5, 7-6, and 7-7. Groundwater level measurements for the
monitoring events are provided in Table 7-5.

All three potentiometric surface maps demonstrate general flow of groundwater toward the east and
Coldwater Creek. Very low flow gradients are also indicated.

7.3 RFI Results for SWMU No. 21

Analytical soil data, analytical groundwater data, and various field data were utilized to characterize
the nature and extent of any hazardous waste/constituent impacts from SWMU No. 21 (IWTP Area).

7.3.1 Analytical Results for SWMU No. 21 Soil Samples

Analytical results for SWMU No. 21 soil samples were utilized to assess the horizontal and vertical
extent of any potentially impacted soils at this unit.

Six total borings were advanced to assess the extent of any potential releases from SWMU No. 21.
Soil samples were collected from each of the borings and submitted for chemical analysis to delineate
the horizontal extent of SWMU No. 21. Boring locations and selected analytical results are displayed
in Figures 7-8 and 7-9. Analytical results for constituents detected in soil samples from this unit are
summarized in Table 7-6.
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Based on PID/visual observations, the deeper soil sample from the southeast corner of SWMU No. 21
(SB-5) was submitted for additional VOC and fuel-related analyses. Acetone was the only VOC
constituent detected in this soil sample at a very low concentration of 19 ppb. This result is likely a
laboratory artifact, as opposed to an accurate representation of soil conditions at SWMU No. 21. This
soil sample from SB-5 was also analyzed for other non-RCRA related parameters. The sample
exhibited a GRO concentration of 93 ppm and a TPH concentration of 200 ppm.

Seven of eight heavy metal constituents were detected for samples acquired from SWMU No. 21.
Concentrations were comparable to background values. Maximum concentrations for the unit included
13 ppm arsenic, 200 ppm barium, 0.7 Ppm cadmium, 25 ppm chromium, 96 ppm lead, 0.22 ppm
mercury, and 1.7 ppm selenium. None of the soil samples from SWMU No. 21 contained constituent
concentrations which exceeded metals ITLs.

Cyanide was not detected in any of the 12 soil samples acquired from SWMU No. 21.

The maximum detected values for the SWMU No. 21 soil samples were compared to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations. Table 7-7
displays a comparison of the maximum and ITL values.,

None of the maximum detected values exceeded ITL values. As a result, none of the soil-related
COCs at SWMU No. 21 were retained for evaluation in the preliminary risk assessment.

7.3.2 Analytical Results for SWMU No. 21 Groundwater Samples

Analytical results for SWMU No. 21 groundwater samples were utilized to characterize the nature of
any potential constituent releases to groundwater beneath this unit.

One groundwater sample was collected from SWMU No. 21 for chemical analysis. Analytical results
for the groundwater sample collected from the temporary piezometer at SWMU No. 21 are
summarized in Table 7-8. The groundwater sampling location and associated analytical results for the
monitoring event are displayed in Figure 7-10.

Five metals (barium, chromium, lead, mercury, and selenium) were detected in the groundwater
samples collected from TP-1 at SWMU No. 21. The groundwater sample exhibited detectable “total”
levels of barium (1.3 ppm), chromium (0.17 ppm), lead (0.075 ppm), mercury (0.00028 ppm), and
selenium (0.0031 ppm). The sample exhibited detectable “dissolved” levels of barium (0.35 ppm) and
selenium (0.0064 ppm).

Total cyanide was not detected in the groundwater sample collected from SWMU No. 21.
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The maximum concentration values for the groundwater samples were compared to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations in groundwater.
Table 7-9 displays a comparison of the maximum and ITL values for groundwater samples from
SWMU No. 21.

None of the metal constituent concentrations (total or dissolved) exceeded their respective ITLs.

7.4 Analytical Results for SWMU No. 26 Soil Samples

Analytical soil data and various field data were utilized to characterize the nature and extent of any
hazardous waste/constituent impacts from SWMU No. 26 (Former Less-than-90-Day Storage
Building).

Analytical results for SWMU No. 26 were utilized to assess the horizontal and vertical extent of any
potentially impacted soils at this unit.

Three borings were advanced to assess the extent of any potential releases from SWMU No. 26. Per
the RFI Workplan, soil boring SB-1 was advanced to a maximum depth of 13 ft bls in an effort to
collect a groundwater sample. Groundwater was not encountered, hence groundwater samples could
not be collected.

Soil samples were collected from each of the borings and submitted for chemical analysis to delineate
the horizontal extent of SWMU No. 26. Boring locations and selected analytical results are displayed
in Figures 7-11 and 7-12. Analytical results for constituents detected in soil samples from this unit are
summarized in Table 7-10.

Acetone was the only VOC constituent detected in soil samples collected from SWMU No. 26.
Concentrations ranged from non-detectable levels to a maximum of 73 ppb. These results are likely to
represent a laboratory artifact, as opposed to an accurate representation of soil conditions at SWMU
No. 26. None of the detected concentrations exceeded the ITL value for acetone.

Seven of eight heavy metal constituents were detected for samples acquired from SWMU No. 26.
Concentrations were comparable to background values. Maximum concentrations for the unit included
9 ppm arsenic, 220 ppm barium, 22 ppm chromium, 15 ppm lead, 0.04 ppm mercury, and 3 ppm
selenium. None of the soil samples from SWMU No. 26 contained constituent concentrations which
exceeded metals ITLs.
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The maximum detected values for the SWMU No. 26 soil samples were compared to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations. Table 7-11
displays a comparison of the maximum and ITL values.

None of the maximum detected values exceeded ITL values. As a result, none of the soil-related
COCs at SWMU No. 26 were retained for evaluation in the preliminary risk assessment.

7.5 Analytical Results for SWMU No. 31 Soil Samples

Analytical soil data and various field data were utilized to characterize the nature and extent of any
hazardous waste/constituent impacts from SWMU No. 31 (Waste Oil Tank at Building 22).

Analytical results for SWMU No. 31 were utilized to assess the horizontal and vertical extent of any
potentially impacted soils at this unit.

Three borings were advanced to assess the extent of any potential releases from SWMU No. 31. Soil
samples were collected from each of the borings and submitted for chemical analysis to delineate the
horizontal extent of SWMU No. 31. Boring locations and selected analytical results are displayed in
Figures 7-13. Analytical results for constituents detected in soil samples from this unit are
summarized in Table 7-12.

PCE and acetone were the only VOC constituents detected in soil samples collected from SWMU

No. 31. PCE was detected in three of the six soil samples at very low concentrations ranging from 8-
28 ppb. Acetone was detected in four of the six soil samples at low concentrations ranging from
31-140 ppb. These results are likely to associated with laboratory carryover, as opposed to an
accurate representation of soil conditions at SWMU No. 31. None of the detected VOC concentrations
exceeded their respective ITL values.

Phenanthrene was the only PAH constituent detected in soil samples collected from SWMU No. 31.
The shallower soil sample from SB-1 exhibited a very low concentration of 5.07 ppb. Phenanthrene
was not detected in any of the other five samples from this unit. The detected value did not exceed the
ITL for phenanthrene.

Six of eight heavy metal constituents were detected for samples acquired from SWMU No. 31.
Concentrations were comparable to background values. Maximum concentrations for the unit included
9 ppm arsenic, 190 ppm barium, 31 ppm chromium, 14 ppm lead, 0.06 ppm mercury, and 2 ppm
selenium. None of the soil samples from SWMU No. 31 contained constituent concentrations which
exceeded metals ITLs.
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The maximum detected values for the SWMU No. 31 soil samples were compared to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations. Table 7-13
displays a comparison of the maximum and ITL values.

None of the maximum detected values exceeded ITL values. As a result, none of the soil-related
COCs at SWMU No. 31 were retained for evaluation in the preliminary risk assessment.

7.6 Analytical Results for SWMU No. 10 Soil Samples

Analytical soil data and various field data were utilized to characterize the nature and extent of any
hazardous waste/constituent impacts from SWMU No. 10 (Waste Oil Tank at Building 5).

Analytical results for SWMU No. 10 were utilized to assess the horizontal and vertical extent of any
potentially impacted soils at this unit.

Three borings were advanced to assess the extent of any potential releases from SWMU No. 10. Soil
samples were collected from each of the borings and submitted for chemical analysis to delineate the
horizontal extent of SWMU No. 10. Boring locations and selected analytical results are displayed in
Figures 7-14. Analytical results for constituents detected in soil samples from this unit are
summarized in Table 7-14.

Acetone was the only VOC constituent detected in soil samples collected from SWMU No. 10.
Acetone was detected in four of the five soil samples at low concentrations ranging from

16-140 ppb. These results are likely to be associated with laboratory carryover, as opposed to an
accurate representation of soil conditions at SWMU No. 10. None of the detected concentrations
exceeded the respective ITL values for acetone.

Eleven ubiquitous PAH constituents were detected in soil samples collected from SWMU No. 10. Soil
samples from SB-2 and SB-4 exhibited the highest PAH concentrations including 115 ppb
benzo(b)fluoranthene, 84.2 ppb dibenzo(a,h)anthracene, 56.7 ppb fluoranthene, and 43.4 ppb pyrene.
Other soil samples from SWMU No. 10 exhibited similarly low or non-detected PAH levels. None of
the detected PAH concentrations exceeded their respective ITL values.

Six of eight heavy metal constituents were detected for samples acquired from SWMU No. 10.
Concentrations were comparable to background values. Maximum concentrations for the unit included
12 ppm arsenic, 290 ppm barium, 20 ppm chromium, 19 ppm lead, 0.03 ppm mercury, and 2 ppm
selenium. None of the soil samples from SWMU No. 10 contained constituent concentrations which
exceeded metals ITLs.
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The maximum detected values for the SWMU No. 10 soil samples were compared to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations. Table 7-15
displays a comparison of the maximum and ITL values.

None of the maximum detected values exceeded ITL values. As a result, none of the soil-related
COCs at SWMU No. 10 were retained for evaluation in the preliminary risk assessment.
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TABLE 71

Detected Constituent Concentrations for SWMU 17 Soil Samples
McDonneli Douglas RFI

SAMPLE iD NUMBERS AND RESULTS

' INVESTIGATION
S1781 $17B1 DUP 51784 $1781 $1782 51782 $1783 517B4 $1784 $1784 $1785 $1785 S1788
CONSTITUENT UNITS (25'-4) (25'-4) (12'-13) (16'-17) (3-4.5) (11'-12.59 (10.5' - 11.5) {6-7) (11.5'-13.5) (14 - 16 (55-7) (14' - 18 ©5-11) | THRESH oc.z ,"EVE" )

Acetone ugkg 240 1600 U 21 20 25 i3 U 16 27 14 U 400 42 77 U 15 16,000
2-Butanone ugkg 5,200
cis-1,2-Dichloroethene ughg 3200 U 810 U 22 88 65U 46 24 13 65 U 280 66 U 400
frans-1,2-Dichloroethene ugkg 9.6 36 64 U 68 U 6.5 U 64 U 6.7 U 6.7 U 67 U 19000 U 65 U 38 U 6.6 U 700
Ethyfbenzene 13,000
Methylene chioride 20
Tetrachioroethene 35 66 U 60
Toluene 12,000
1,1,2-Trichioroethane ugkg 20
Trichloroethene ughkg 60
Xylenes. Total 19000 U 65 U 338U 66 U 200,000
Gasoline Range Organics NA 180000 NA 25000 NA
NA 1900 NA 450 NA

Total Extractable Hydr(

Arsenic mgkg 10 64 U 20 15 10 1" 66 U 20 72U 9.7 NA 76 U NA 77
Barium mg/kg 210 160 100 110 310 80 170 130 79 86 NA 82 NA 1.750
Cadmium mg/kg 063 U 064 U 0.65 068 U 0.88 063 U 066 U 067 U 072 U 075 U NA 076 U NA 8
Chromium ma/kg 19 18 21 21 22 12 14 21 13 13 NA 12 NA 85
Lead mg/kg 15 85 13 11 11 11 88 16 EE) 75 NA 9 NA 400
Mercury mg/kg 003 U 0.48 005 0.56 054 052 053 055 055 0.55 NA 0.05 NA 2
Selenium ma/kg 1.2 14 1 0.68 U 0.86 063 U 066 U 067 U 072 074 U NA 1.6 NA 5

SAMPLE ID NUMBERS AND RESULTS

S1787 s1787 s1787 s1788 s1788 S1788 $17B9 DUP 51789 $1789 s1789 $17810 $17810 $17810 THR;';‘,’,?JL“;‘;‘;’L" my
(35'-4.5) (7.5-85) (315 - 325 ©-7 (11.5'-12.5) @ -2y | (28-27) (24 - 35) (41°-42) (44' - 45) @ -5) (10.5' - 1.5 (14 - 159 ph

CONSTITUENT UNITS

Acetone
5,200

2-Butanone
cis-1,2-Dichloroethene 400
trans-1.2-Dichloroethene 700
Ethylbenzene 13,000
Methylene chioride 20
Tetrachioroethene 60
Toluene 12.000
1.1,2-Trichioroethane 20
Trichioroethene 00
Xylenes, Total 200,000
Notes:
U This compound was not detected at or above the associated numerical value. (Quantitation limit shown )
NA Not analyzed.

(1) Constituent-specific screening value from Table 4-2.
(2) Metais were not anatyzed for samples from soil borings SB-7, SB-8, $B-9, or SB-10.
Shaded values indicate constituent concentrations which exceed the investigation threshold levels.
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TABLE 7-2

Maximum Concentrations for SWMU 17 Soil Samples
McDonnell Douglas RFI

CONSTITUENT

UNITS

Maximum

Conc
1

INVESTIGATION THRESHOLD
LEVEL (ITL) (2)

Max Conc
EXCEED ITL?

Acetone 800 16,000 NO
2-Butanone 82 5,200 NO
cis-1,2-Dichloroethene 11,900 400 YES
trans-1,2-Dichioroethene 9,500 700 YES
Ethylbenzene 13 700 NO
Methylene chioride 69 20 YES
Tetrachloroethene 240,000 60 YES
Toluene 20 12,000 NO
1,1,2-Trichloroethane 380 20 YES
Trichloroethene 12,000 60 YES
Xylenes, Total 9,500 200,000 NO
Gasoline Range Organics 180,000 NA -
Total Extractable Hydrocarbon 1,900 NA -

Arsenic

20

NO

Barium 310 1,600

Cadmium 09 8 NO
Chromium 22 85 NO
Lead 16 400 NO
Mercury 0.56 2 NO
Selenium 1.6 5 NO

(1) Maximum constituent concentration for soil samples collected from SWMU No. 17.
{2) Constituent-specific screening value from Table 4-2.
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TABLE 7-3

Detected Constituent Concentrations for SWMU 17 Groundwater Samples

McDonnell Douglas RFI

SAMPLE ID NUMBERS AND RESULTS

CONSTITUENT

UNITS

TP-1

TP-2

TP-3 TP-4

TP-4 DUP

MW-5
(Deep Well)

MW-6
(Shallow Well)

INVESTIGATION THRESHOLD
LEVEL (ITL) (1)

Vinyl chloride

50000 U
160

-—

Acetone ug/l 10 U 26 4 ou 8 4,000
Benzene ug/l B 2% S U S U 5U SU 5 U 5
1,1-Dichloroethane ug/l 5U 5U SU 5U 5U 4,000
1,1-Dichloroethene ug/l 5U 5U 5U 7
cis-1,2-Dichloroethene ug/l  EHGFEO0. e Bt 5000 5U
trans-1,2-Dichloroethene ug/l 5U
Ethylbenzene ug/| 5U
Methylene chloride _ug/l 5U
Tetrachloroethene ug/I 5U
Toluene ug/I 5 U
1.1,2-Trichloroethane ug/| ] 5U
Trichloroethene ug/I 25000 U 5U

ou

5U

Arsenic 0.0037 - - 0.135
Barium mg/l 0.44 - - - -- -- - 2.520
Lead mg/l 0.0042 - - - - -- -- 0.204
Mercury mg/l 0.0002 U - - -- - - - 0.002
Selenium 0.005 U -~ - -

rsenic 0.05 U - 0.050
Barium mg/l 0.44 - - - - - - 2.000
Lead mg/I 0.003 U - - -- - - - 0.015
Mercury mg/l 0.00034 - - - - - - 0.002
Selenium mg/| 0.011 - -- - -- -- - 0.050

W_SWM17.XLS\Table 7-3

Notes:

U This compound was not detected at or above the associated numerical value.

(1) Constituent-specific screening value from Table 4-3.
Shaded values indicate constituent concentrations which exceed the ITLs.

(Quantitation limit shown.)
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TABLE 7-4

Maximum Concentrations for SWMU 17 Groundwater Samples

McDonnell Douglas RFI

CONSTITUENT

UNITS Conc

Maximum

INVESTIGATION THRESHOLD
LEVEL (ITL) (2)

Max Conc
EXCEED ITL?

0.0001

0.002

Acetone ug/l 55 4,000 NO
Benzene ught 21 5 YES
1,1-Dichloroethane ug/l 11 4,000 NO
1,1-Dichloroethene ug/! 180 7 YES
cis-1,2-Dichloroethene ug/l 97,000 70 YES
trans-1,2-Dichloroethene ug/l 150 100 YES
Ethylbenzene ug/l 35 700 NO
Methylene chloride ug/l 9 5.0 YES
Tetrachloroethene ugfl 210,000 50 YES
Toluene ug/l 36 1000.0 NO
1,1,2-Trichloroethane ugfl 290 50 YES
Trichloroethene ug/l 140,000 5 YES
Vinyl chloride ug/ 25,000 20 YES
Xylenes, Total ug/i 160 10,000 NO
Arsenic mg/l 0.004 0.135 NO
Barium mg/l 0.440 2520 NO
Lead mg/i 0.004 0.204 NO

0.025 0.050 NO
Barium mg/l 0.440 2.000 NO
Lead mg/l 0.002 0.015 NO
Mercury mg/l 0.0003 0.002 NO
Selenium mg/| 0.011 0.050 NO

(1) Maximum constituent concentration for groundwater samples collected from SWMU No. 17.
(2) Constituent-specific screening value from Table 4-3.

W_SWM17.XLS\Table 7-4
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Table 7-5. Groundwater Elevation Measurements for SWMU No. 17
McDonnell Douglas RFI

. : Round 1 " Round2 | Round3
Piezometer | | February 9,1998 | February 20,1998 |  April 22, 1998
L - I T 0 I
Well | TOC | DtoW | Elevation | Dto W | Elevation | ‘D,Z:tb;w'.‘:'.'Q’Elevati_t_sn.L
TP-1 100.54 |2.81 97.73 2.38 98.16 1.82 98.72
TP-2 99.99 |3.60 96.39 3.03 96.96 2.66 97.33
TP-3 101.33 | 6.43 94.90 5.68 95.65 5.71 95.62
TP-4 99.96 2.18 97.78 0.99 98.97 0.60 99.36
MW-5 100.07 | -- -- -- -- 7.21 92.86
(deep)
MW-6 100.33 | -- - - - 4,10 96.23
(shallow)

All elevation measurements in feet.

TOC = Top of casing elevation.

D to W = Depth to water.

-- = No data available; wells were not installed until April 1998.

Source: QST, 1998

N:ADATAPRON5197042\WP\TABLE7-5.WPD



TABLE 7-6

Detected Constituent Concentrations for SWMuU

McDonnell Douglas RF|

21 Soil Samples

SAMPLE ID NUMBERS AND RESULTS

CONSTITUENT

S2183 $21B4
(z'-3)

(17 - 21

S21B4
7"-9)

$21B5

(2-4)

$21B5

(10°- 121

INVESTIGATION THRESHOLD
LEVEL a1} (1)

Gasoline Range Organics
Total Extr,

ug/kg
ug/kg

Acetone ug/kg - 16,000
Benzene ug/kg - - 65U 30
Ethylbenzene ugrkg - - - - 65U 13,000
Toluene ug/kg -- - -- -- 65U 12.000
Xylenes, Total - - - -- 27 U

Arsenic mg/kg

Barium mg/kg 200 140 1.600

Cadmium mglkg 064 U 0.62 063 U 062 U 0.64 8

Chromium mg/k 16 18 12 23 15 85
mg/kg 16 12 7 14 12 400
mg/kg 0.03 0.06 0.09 0.22 0.07 2

Selenium mg/kg 1.7 1 16 1.2 0.91 L]

Total Cyanide mg/kg l 05U 05U 05U 05 U 0.5y 40

Notes:

U  This compound was not detected at or above the 3

(1) Constituent-specific screening value from Table 4-2.
Shaded values indicate constituent concentrations which exceed the investigation threshold levels.

SL_SWM21.XLS\Table 76
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TABLE 7-7

Maximum Concentrations for SWMU 21 Soil Samples
McDonnell Douglas RFI

CONSTITUENT

Maximum
UNITS Conc

INVESTIGATION THRESHOLD
LEVEL (ITL) (2)

Max Conc
EXCEED ITL?

d

Acetone 19 16,000 NO
Benzene ND 30 NO
Ethylbenzene ND 13,000 NO
Toluene ND 12,000 NO
Xylenes, Total ND 200,000 NO
Gasoline Range Organics 93,000 NA -

NA

Arsenic

Barium

Cadmium 0.7 8 NO
Chromium 25 85 NO
Lead 96 400 NO
Mercury 0.22 2 NO
Selenium 17 5 NO
Total Cyanide ND 40 NO

{1) Maximum constituent concentration for soil samples collected from SWMU No. 21.
{(2) Constituent-specific screening value from Table 4-2.

SL_SWM21.XLS\Table 7-7
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Detected Constituent Concentrations for SWMU 21 Groundwater Samples

TABLE 7-8

McDonnell Douglas RFI

SAMPLE WELL ID
AND RESULTS

CONSTITUENT

UNITS TP1

INVESTIGATION THRESHOLD
LEVEL (ITL) (1)

Total Cyanide

arium mg/I 1.3
Chromium mg/l 0.17
Lead mg/l 0.075
Mercury mg/| 0.00028
Selenium mg/l 0.031

0.005 U

Barium mg/l 0.35 2.000
Chromium mg/l 0.01 U 0.100
Lead mg/| 0.003 U 0.015
Mercury mg/| 0.0002 U 0.002
Selenium mg/! 0.0064 0.050
Notes:

U This compound was not detected at or abov

(Quantitation limit shown)

(1) Constituent-specific screening value from Table 4-3.

e the associated numerical value.

Shaded values indicate constituent concentrations which exceed the ITLs.

W_SWM21.XLS\Table 7-8
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TABLE 7-9

Maximum Concentrations for SWMU 21 Groundwater Samples

McDonnell Douglas RFI

CONSTITUENT

UNITS

Maximum
Conc
1

LEVEL (ITL) (2)

INVESTIGATION THRESHOLD

Max Conc
EXCEED ITL?

Total C

ND

Barium mg/i 1.300 NO
Chromium mg/l 0.170 NO
Lead mg/l 0.075 0.204 NO
Mercury mg/t 0.0003 0.002 NO
Selenium mg/i 0.031 0.050 NO

0.200

YES

Barium 0.350 2.000 NO
Chromium ND 0.100 NO
Lead ND 0.015 NO
Mercury ND 0.002 NO
Selenium 0.006 0.050 NO

{1) Maximum constituent concentration for groundwater samples collected from SWMU No. 21.

(2) Constituent-specific screening value from Table 4-3.

W_SWM21.XLS\Table 7-9
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Detected Constituent Concentrations for SWMU 26 Soil Samples
McDonnell Douglas RFI

TABLE 7-10

SAMPLE ID NUMBERS AND RESULTS

CONSTITUENT

UNITS

$26B1
(2" - 3')

S$26B1
(7' -9"

S26B1
(10" - 117)

S26B2
(3-4)

S26B2
(7 - 8))

S26B3
(2'-3))

S26B3
(9" - 11

INVESTIGATION THRESHOLD
LEVEL (ITL) (1)

Acetone

Arsenic mg/kg 62U 7.6 6.4 U 8.6 . . 77
Barium mg/kg 210 120 89 170 83 110 1,600
Cadmium mg/kg 0.62 U 0.64 U 0.64 U 062 U 064 U 063 U 064 U 8
Chromium mg/kg 22 18 15 20 16 22 12 85
Lead mg/kg 7.4 1 8.1 10 7.4 15 10 400
Mercury mg/kg 0.04 0.03 U 0.03U 0.04 0.03 U 0.03 0.03 U 2
Selenium mg/kg 1.2 1.8 2.5 1.6 0.64 U 1.7 1.4 5

Notes:

U This compound was not detected at or above the associated numerical value. (Quantitation limit shown.)

(1) Constituent-specific screening value from Table 4-2.
Shaded values indicate constituent concentrations which exceed the investigation threshold levels.

SL_SWM26.XLS\Table 7-10 6/17/98




TABLE 7-11

Maximum Concentrations for SWMU 26 Soil Samples
McDonnell Douglas RFl

CONSTITUENT

UNITS

Maximum
Conc

INVESTIGATION THRESHOLD
LEVEL (ITL) (2)

Max Conc
EXCEED ITL?

Acetone

NO

Arsenic 77

Barium 220 1,600 NO
Cadmium ND 8 NO
Chromium 22 85 NO
Lead 15 400 NO
Mercury 0.04 2 NO
Selenium 3 5 NO

(1) Maximum constituent concentration for soil samples collected from SWMU No. 17.
(2) Constituent-specific screening vaiue from Table 4-2.

SL_SWM26.XLS\Table 7-11
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Detected Constituent

TABLE 7-12

McDonnell Douglas RFl

Concentrations for SWMU 31 Soil Samples

SAMPLE ID NUMBERS AND RESULTS

CONSTITUENT

UNITS

s31B1
(6.2' -7

S$31B1

$31B2
(5.2' - 6)

S31B2
(7.5' - 8.5")

S31B3
(1.5'- 2.5

S31B3
(6.5' - 8.5')

INVESTIGATION THRESHOLD
LEVEL (ITL) (1)

Arsenic mg/kg 6.3 U 6.7 U . 6.5 U 8
Barium mg/kg 180 97 140 96 190 140
Cadmium mg/kg 064 U 0.68 U 0.62 U 0.64 U 063 U 067 U 8
Chromium ma/kg 11 31 12 12 15 12 85
Lead mg/kg 9.8 14 11 6 13 7.9 400
Mercury mg/kg 0.05 0.04 0.04 0.05 0.06 0.05 2
Selenium mg/kg 063 U 0.67 U 2.3 0.65 U 0.63 U 0.67 U 5
Notes:
U Thispompound was not detected at or above the associated numerical value. (Quantitation limit shown.)
) Constituent-specific screening value from Table 4-2. ,

SL_SWM31.XLS\Table 7-12

Shaded values indicate constituent concen

trations which exceed the investigation threshold levels.
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TABLE 7-13

Maximum Concentrations for SWMU 31 Soil Samples
McDonnell Douglas RFI

CONSTITUENT

UNITS

Maximum
Conc

INVESTIGATION THRESHOLD
LEVEL (iITL) (2)

Max Conc
EXCEED ITL?

Arsenic

mg/kg
Barium mg/kg 190 NO
Cadmium mg/kg ND NO
Chromium mg/kg 3 NO
Lead mg/kg 14 NO
Mercury mg/kg. 0.06 NO
Selenium mg/kg 2 NO

(1) Maximum constituent concentration for soil samples collected from SWMU No. 31.
(2) Constituent-specific screening value from Table 4-2.

SL_SWM31.XLS\Table 7-13
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TABLE 7-14

Detected Constituent Concentrations for SWMU 10 Soil Samples
McDonnell Douglas RFI

SAMPLE ID NUMBERS AND RESULTS

CONSTITUENT

UNITS

S10B1
(4 -5)

" s10B1
(6'-7)

$10B2
(3 -95)

$10B2
(6" -6)

S10B4
(3'-5"

INVESTIGATION THRESHOLD
LEVEL (ITL) (1)

Acetone

Anthracene ug/kg 415U 427 U 12,000,
Benzo(a)anthracene ug/kg 415U 427 U 900
Benzo(a)pyrene ug/kg 443 427 U 15.4 9.31 90
Benzo(b)fluoranthene ug/kg 5.03 5.02 8.42 115 900
Benzo(g,h,i)perylene ug/kg 7.79 427 U 29.9 17.5 660
Chrysene ug/kg 435 6.36 6.35 13.9 88,000
Dibenz(a,h)anthracene ug/kg 10.8 427 U 84.2 46.5 90
Fluoranthene ug/kg 5.46 15.6 16.3 425 U 3,100,000
Indeno(1,2,3-cd)pyrene ug/kg 415U 7.26 15.8 425U 900
Phenanthrene ug/kg 10.6 8.29 30.2 56.7 660
Pyrene ug/kg 14.3

Arsenic

. 10 6.3 U 77
Barium 97 150 130 290 1,600
Cadmium 062U 063 U 0.61 U 0.65 U 063 U 8
Chromium 15 15 20 17 15 85
Lead 12 14 14 18 19 400
Mercury 0.02 U 0.03 0.03 0.03 0.03 U 2
Selenium 0.78 0.96 1 0.88 1.6 5

SL_SWM10.XLS\Table 7-14

Notes:

M

This compound was not detected at or above the associated numerical value. (Quantitation limit shown.)

Constituent-specific screening value from Table 4-2.
Shaded values indicate constituent concentrations which exceed the investigation threshold levels.
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TABLE 7-15

Maximum Concentrations for SWMU 10 Soil Samples
McDonnell Douglas RF}

CONSTITUENT

UNITS

Maximum
Conc
(1)

INVESTIGATION THRESHOLD
LEVEL (ITL) (2)

Max Conc
EXCEED ITL?

Acetone

140

16,000]

NO

nthracene

12,000,000

Benzo(a)anthracene 17 S00 NO
Benzo(a)pyrene 15 90 NO
Benzo(b)fluoranthene 115 900 NO
Benzo(g,h,i)perylene 30 660 NO
Chrysene 14 88,000 NO
Dibenz(a,h)anthracene 84 90 NO
Fluoranthene 16 3,100,000 NO
Indeno(1,2,3-cd)pyrene 16 900 NO
Phenanthrene 57 660 NO
2,300,000

Barium

290

Cadmium ND 8 NO
Chromium 20 85 NO
Lead 19 400 NO
Mercury 0.03 2 NO
Selenium 2 5 NO

(1) Maximum constituent concentration for soil samples collected from SWMU No. 10.
(2) Constituent-specific screening value from Table 4-2.

SL_SWM10.XLS\Table 7-15
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(1'-2") (1'-2") (4°-5") (2'-3") (2'-4") {(2'~-4")
Arsenic 13 ppm ND 8.4 ppm | 7.1 ppm 13 ppm 6 ppm
Barium 130 ppm | 180 ppm | 160 ppm | 110 ppm | 200 ppm | 110 ppm
Cadmium 0.7 ppm ND ND ND ND ND
Chromium 18 ppm 14 ppm 15 ppm 18 ppm 23 ppm 25 ppm
Lead 10 ppm 15 ppm 10 ppm 12 ppm 14 ppm 96 ppm
Mercury 0.04 ppm j0.03 ppm |0.03 ppm [0.06 ppm {0.22 ppm {0.06 ppm
Selenium 1.2 ppm [1.5 ppm | 1.4 ppm 1 ppm 1.2 ppm | 1.7 ppm
Total Cyanide ND ND ND ND ND ND

NOTE: ND = CONSTITUENT NOT DETECTED

Figure 7-8

SELECTED METALS CONCENTRATIONS FOR SWMU No. 21 SHALLOW SOIL SAMPLES
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(27=28" 11 (13'=18" )| (17" =21" 3] (7'=-9') | (10" -12°)}(10'=-12")
Arsenic ND ND 10 ppm ND 11 ppm 12 ppm
Barium 73 ppm 120 ppm | 160 ppm 62 ppm 140 ppm 99 ppm
Cadmium ND ND _ND ND '0.64> ppm ND
Chromium 16 ppm 15 ppm 16 ppm 12 ppm 15 ppm 17 ppm
Lead 7.2 ppm | 10 ppm 16 ppm 7 ppm 12 ppm |8.5 ppm
Mercury 0.03 ppm |0.03 ppm {0.03 ppm | 0.09 ppm| 0.07 ppm]| 0.03 ppm
Seleﬁium 0.99 ppm| 1 ppm 1.7 ppm | 1.6 ppm 0.91 1 ppm
Total Cyanide ND ND ND ND ND ND
GRO 93 ppm
TPH 200 ppm

NOTE: ND = CONSTITUENT NOT DETECTED
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SELECTED VOC/METALS CONCENTRATIONS FOR SWMU No. 26 DEEP SOIL SAMPLES
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8.0 Preliminary Human Health and Ecological Risk Assessment

The overall objective of the preliminary risk assessment was to provide a determination of the potential
magnitude of risk to human health and the environment associated with the actual or potential release
of constituents from the Facility, specifically SWMU No. 17. This preliminary risk assessment
provides an initial evaluation of the potential risk associated with SWMU No. 17 and helps to identify
those areas that may require additional investigation. The risk assessment is considered to be
preliminary at this time because additional investigative work may potentially be required. This
preliminary evaluation was based on the data available as of June 1998, as described in previous
sections of this Report.

The preliminary risk assessment was composed of four separate components which were collectively
integrated to meet the previously referenced objective. The components of the preliminary risk
assessment included: '

¢ Identification of COCs;

¢ Exposure Assessment;

e Toxicity Assessment; and

¢ Risk Characterization.

8.1 Constituents of Concern

Constituents at the Facility have been identified from samples of soil and groundwater. Over 35
constituents have been detected in soil and groundwater samples collected at the Facility. This
significant number of constituents precluded a detailed risk analysis for each constituent detected or
suspected of being present. At the same time, it is critical that the risk analysis evaluate 99 percent of
the potential risks associated with the Facility (USEPA, 1989). As a result, it is necessary to identify a
list of constituents that will be used to estimate exposures and to characterize the potential risk
associated with the site. Therefore, COCs were identified to represent the most potentially hazardous
constituents for receptors that may be exposed. Potential health risks evaluated for these COCs are
expected to account for 99 percent of the total risk associated with the site.

The methodology for the selection of COCs utilized a risk-based screening procedure. As specified in
Section 4.0, the risk-based screening process included a comparison of site data to ITLs. The COCs
were identified by comparing the maximum detected concentrations for the analytical soil and
groundwater data collected from each SWMU to the ITLs. Those constituents whose maximum
concentrations exceeded the ITLs were selected as COCs for the preliminary risk assessment.

Based on this comparison process, only SWMU No. 17 possessed constituent concentrations which
exceeded ITLs.
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The selected soil and groundwater COCs for SWMU No. 17 are presented in Tables 8-1and 8-2,
respectively. For each COC, the detection frequency, minimum and maximum detected
concentrations, as well as the mean and upper 95 percent confidence levels (U CL,,) are presented.
Data used in calculating the means and UCLys were included based on criteria in the Guidelines for
Data Useability in Risk Assessment (USEPA, 1990). Data were first grouped according to media and
source area. For soils, the data were also grouped by sample depth. Soil samples were collected from
depths ranging from 2.5-45 ft bls. Since exposure to soils deeper than 14 ft bls are unlikely even in
the event of future excqvation activities, the soil data were grouped into shallow (<14 ft bls) and deep
(> 14 ft bls) categories. When a constituent concentration value was not positive or estimated, one-
half of the reported detection limit was used in the statistical calculation of the mean, standard
deviation and UCL,,. All statistical calculations were performed in accordance with USEPA guidance
(USEPA, 1992).

8.2 Exposure Assessment

The exposure assessment uses the site description and constituent characterization presented in
previous sections to identify potentially exposed human and ecological populations, identify potential
exposure pathways, and calculate estimated exposure levels of the constituents of concern. Behavioral
and physiological factors influencing exposure frequency and levels are presented in a series of
exposure scenarios as a basis for quantifying exposure levels for each identified exposure pathway.
The results of the exposure analysis are applied in the assessment of human and ecological risks in

subsequent sections.

This section includes a discussion of migration mechanisms and potential human health and ecological

exposure pathways.

The approach taken in the actual calculation of exposure is to provide a discussion of each of the
critical exposure routes that have been determined to be potentially significant at the Facility.

Appendix C presents the exposure algorithms, and key exposure assumptions used in this prehmmary
risk assessment. The exposure calculations are presented in Appendix D. This approach is intended to
assist the reader in understanding the methodology and rationale used in the analysis without burdening
the text with numerous calculation tables.

8.2.1 Migration Mechanisms

Constituents detected at the Facility may migrate off-site or may remain persistent at the site. The
COCs (i.e., VOCs) are expected to be relatively mobile and may be transported from soil to the
shallow groundwater. Once in the groundwater, these mobile constituents may be transported
downgradient.
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The COCs at the Facility may potentially migrate toward downgradient receptor locations and may be
transported to other environmental media. COCs in the soil may remain persistent in the source areas
or may be transported via the following major migration pathways:

® Soil to groundwater;

e Soil to surface water;
Soil to sediment; and
Soil to air.

In addition, once the COCs have migrated to other media, additional transport may potentially occur.
For the Facility, this additional transport is expected to include the groundwater to air and groundwater
to surface water pathways. Due to their low K, values, many of the volatile organic COCs are
expected to be weakly adsorbed to the soils and sediments. As a result, mobility of these organics is
expected.

Based on the available information, groundwater appears to be the major constituent migration
pathway. Constituents may leach from soil into groundwater and eventually migrate off-site.

Other pathways such as volatilization from soil and groundwater and groundwater discharge to surface
water are also expected to be significant. The physical and chemical properties of the constituents
present at the Facility suggest that volatilization, oxidation, biodegradation, and soil adsorption are all
important fate processes that may affect the migration of constituents.

8.2.2 Human Health Exposure Pathways

The analysis of exposure to human receptors is a complex process involving the use of numerous
exposure assumptions. The assessment of pathways by which human receptors may be exposed to
COCs at the Facility includes an examination of existing current exposure routes as well as those that
may reasonably be expected to occur in the future. The determination of exposure routes is made by a
careful examination of the current extent of affected media at the site and the results of the fate and
transport assessment for predicting constituent migration pathways and estimating future exposure
point concentrations.

The preliminary potential exposure routes have been identified for the Facility.

Potential exposure routes for human receptors at the Facility include: ,
e Ingestion Pathway - This pathway includes ingestion of soil or surface water;
e Dermal Absorption Pathway - This pathway includes dermal absorption of constituents of
concern from soil, groundwater, and surface water; and
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e Inhalation Pathway - This pathway includes inhalation of dusts (emitted from surface soils) and
vapors (volatilization from soil). ’

Based on information currently available, these exposure pathways are expected to account for the
majority of exposure and risk associated with the Facility and are quantified in this preliminary risk
assessment. Other exposure pathways are possible, however, they are not expected to contribute
significantly to the overall estimate of exposure and risk.

The exposure assessment estimates the total intake of COCs that the key receptor groups are expected
to receive over various exposure periods. The key human receptor groups include:

¢ Current Workers; ’

¢ Future Workers; and

e Recreational Users.

Current worker activity includes only maintenance or Facility workers. Potential exposure for both
types of workers is very limited.
¢ Maintenance Workers: Maintenance workers are responsible for routine landscaping (i.e.,
grass cutting) and other minor repair activities. Maintenance workers may be required to
perform duties across the entire Facility.
o Facility Workers: Facility workers are responsible for the operation of Facility processes and
are more likely to be assigned to a single location at the Facility.

Current exposures at SWMU No. 17 are only expected for the inhalation pathway or a result of
volatilization from COCs present in subsurface soils. Other exposure pathways for the current worker
were eliminated from consideration because the entire unit is covered with pavement. The pavement
acts as a barrier and effectively eliminates potential exposure to soils through ingestion, dermal
absorption, and dust inhalation.

Since future use of the Facility is not known at this time, the future worker exposure was separated
into several possible scenarios based on possible future land use conditions. Future on-site receptors
may include maintenance workers, Facility workers, or construction/utility workers.

Construction/utility workers may be required to perform intensive soil excavation, trenching or other
construction activity during a specified time period. Consequently, future exposures could occur
through all potential exposure routes.

Recreational activity is limited to Coldwater Creek. Recreational receptors may include both aciults
and children who utilize Coldwater Creek for recreational activity.
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There is no known recreational use of Coldwater Creek in the vicinity of the site. However, for
purposes of this analysis, it was hypothetically assumed that limited future recreation activity may
potentially occur. Recreational receptors may include both adults and children who may utilize
Coldwater Creek for recreational activities. Potential future recreational exposure is expected to be
very limited and generally incidental in nature due to the limited access and size of Coldwater Creek in

the vicinity of the site.

8.2.3 Ecological Exposure Pathways

The characterization of exposure is a key element of any ecological risk assessment. Although
constituent stressors may be present, if receptors are not exposed to these constituents, no adverse
effects would be anticipated. Exposure assessments evaluate the ways in which potential constituent
intake occurs at the identified exposure point(s). It is important to consider the fact that the Facility is
located in a heavily industrialized urban area and contains a relatively limited area for potential
ecological exposure. The Facility has minimal habitat to support wildlife species of interest.

The entire length of Coldwater Creek has been designated as a Metropolitan No-Discharge Stream.
Consequently, no water contaminants except uncontaminated cooling water, permitted stormwater

discharges, and excess wet-weather bypass discharges may be discharged to Coldwater Creek.

Generalized potential exposure pathways by which terrestrial and aquatic organisms may come into

- contact with COCs at the Facility include:

e Ingestion of or dermal contact with soils by soil invertebrates or wildlife;
¢ Ingestion of or dermal contact with surface water; and
e Ingestion of or dermal contact with sediments by benthic invertebrates or wildlife;

Terrestrial animals would likely be exposed on an intermittent basis. Aquatic species of animals and
plants are generally inescapably immersed in the water medium. Water soluble constituents can enter
an aquatic organism through the body surfaces (dermal and ocular), gills, and mouth. Therefore, any
COCs associated with the surface water may provide a direct exposure route for aquatic organisms.

Uptake by and bioaccumulation within the food web may represent an additional exposure pathway to
aquatic and terrestrial organisms. Lower-trophic-level organisms, both aquatic and terrestrial,
generally are exposed to COCs through direct contact with their environment and/or through ingestion
of soil or plants. When these organisms are then consumed by predators, any constituents that have
accumulated in their tissues are transferred into the predators.

For purposes of this preliminary risk evaluation, potential exposure of terrestrial organisms will not be
qualitatively assessed due to the lack of terrestrial habitat and limited exposure potential. Potential
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exposure of aquatic organisms is quantitatively assessed for potential ingestion and dermal contact.
Bioaccumulation of COCs by aquatic and terrestrial organisms associated with the Facility will not be
quantitatively assessed at this time.

8.3 Toxicity Assessment

In evaluating potential human health risks, both carcinogenic and noncarcinogenic health effects must
be considered. Excessive exposure to any chemical constituent may potentially produce '
noncarcinogenic health effects, while the potential for carcinogenic effects is limited to exposure to
certain substances. Therefore, it is necessary to identify and select noncarcinogenic health criteria for
each COC to be evaluated in the risk assessment, and to identify and select carcinogenic health criteria
only for those COCs that have evidence of carcinogenicity.

The criteria that are used in the evaluation of potential carcinogenic risks are carcinogenic slope
factors (CSFs) that have been typically developed by the USEPA. The carcinogenic potency of a
substance depends, in part, on its route of entry into the body (.., ingestion, inhalation, or dermal
absorption). Therefore, slope factors are classified according to the route of administration, depending
on the experimental or epidemiological data from which they were derived. Ideally, route-specific
slope factors should be used to evaluate the potential carcinogenic risk posed by each carcinogen
through each exposure route of concern. However, in reality, only a limited number of cancer slope
factors have been derived, and many may exist for only one route of exposure.

Each potential COC detected at the Facility with evidence of carcinogenicity in animals and/or humans
and classified by the USEPA as a carcinogen is considered to be carcinogenic in this risk assessment.
The USEPA has developed oral and/or inhalation slope factors for some carcinogens (USEPA, 1998;
USEPA, 1997). Dermal slope factors have not been derived for any constituents. In the absence of
dermal slope factors, the slope factors for oral exposure were used to evaluate the dermal route.
Although few data are available concerning the carcinogenic activity of substances that are
systemically absorbed through exposure, the applied oral slope factors, when used in conjunction with
a conservative absorption factor are expected to provide a conservative estimate of potential risk of
systemic cancer through dermal exposure. In accordance with USEPA (1989), the oral slope factor
was divided by the carcinogenic constituent's ingestion absorption efficiency to estimate the dermal
slope factor.

The criteria used to evaluate the potential for noncarcinogenic health effects are generally referred to
as Reference Doses (RfDs). RfDs, like CSFs, are developed for specific exposure routes. RfDs have
been derived by the USEPA for a number of constituents for the oral and/or inhalation routes of
exposure, but have not been developed for the dermal route. When available, route-specific RfDs
were used for each constituent. Oral RfDs were used to evaluate toxicity associated with the dermal
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exposure pathways. In accordance with USEPA (1989), the oral RfD was multiplied by the
noncarcinogenic constituent's ingestion absorption efficiency to estimate the dermal RfD.

The available USEPA oral and inhalation health effects criteria for the COCs at the Facility are
presented in Tables 8-3 and 8-4. The oral RfDs and oral CSFs for the COCs are shown on

Table 8-3 with the carcinogenic classification for each carcinogenic COC. The inhalation RiDs, and
inhalation CSFs for the COCs are shown on Table 8-4. The derived dermal health effects criteria for
the COCs are presented in Table 8-5.

Ecological Toxicit Criteri

The environmental toxicity of the COCs is assessed using available water quality criteria. The
primary source of surface water quality criteria for Coldwater Creek are the Missouri Water Quality
Criteria. However, Missouri criteria are not available for each COC that may potentially impact
Coldwater Creek. Consequently, other gnidance such as USEPA Water Quality Standards, and
USEPA Ecotox Thresholds (ETs) were used as appropriate.

The Missouri Water Quality Criteria for protection of aquatic life as well as the USEPA Water Quality
Standards and ETs are intended to protect 95 percent of the aquatic organisms, including fish,
invertebrates, and aquatic plants. Therefore, not only fish, but also other aquatic organisms are also
protected. Consequently, a comparison of the maximum predicted surface water concentrations with
these criteria will be used to determine the likelihood of adverse effects to aquatic life. The available
water quality criteria for the COCs discharging to Coldwater Creek are presented in Table 8-6.

8.4 Preliminary Risk Characterization

The objectives of characterizing potential risk are to integrate information developed in the exposure
assessment and the toxicity assessment into a complete evaluation of the potential human health and
environmental risks associated with COCs detected in samples collected at the Facility. This
preliminary risk assessment evaluates the nature and degree of risk to potential human health and
environmental receptors described in Section 8.2. Potential risk estimates are derived for individual
COC:s and for the total COC contribution from SWMU No. 17 to identify the media and COCs posing
the most significant concerns. The results of the preliminary risk characterization are used to develop
recommendations for future investigations. The methods used in the risk analysis are those presented
in the USEPA Risk Assessment Guidance for Superfund: Human Health Evaluation Manual (1989).

Potential human health and environmental risks were determined for each of the exposure pathways
described in Section 8.2. The potential human health risks were evaluated separately for
noncarcinogenic and carcinogenic effects. Carcinogenic compounds were also evaluated for their
noncarcinogenic effects. The potential human health risks were evaluated for the Facility based on the

N:ADATA\PRON5197042\DP\DRFT-RFI. WPD/06/18/98 8-7 QST Environmental Inc.



- -

McDonnell Douglas RFI Report

exposure assumptions presented in Appendix C. The potential environmental risks were evaluated for
the Facility on the basis of predicted surface water concentrations in Coldwater Creek as presented in

Appendix C.

Following the description of the potential risks associated with exposures to COCs at SWMU No. 17,
the uncertainties associated with the preliminary risk analysis are presented. These uncertainties may
be attributable to lack of monitoring data, incomplete understanding of the mechanisms involved in
constituent transport, assumptions used in the exposure assessment, or a lack of toxicological
information for a particular constituent.

Potential human health risks are presented independently for carcinogenic and noncarcinogenic
constituents because of the different toxicological endpoints, relevant exposure durations, and methods

employed in characterizing potential risk.

8.4.1 Preliminary Human Health Risks

Incidental potential human health risks associated with exposure to carcinogenic constituents of
concern were calculated based on USEPA (1986) Guidelines for Carcinogenic Risk Assessment, and
USEPA (1986) Guidelines for the Health Risk Assessment of Chemical Mixtures. Potential cancer
risks were first calculated for individual constituents by multiplying exposure levels of each
constituent by the appropriate CSF (CSFs are discussed in Section 8.3) as follows:

Risk = I x CSF

where: Risk = Probability of an individual developing cancer,
I = Chronic daily chemical intake averaged over a lifetime of 70 years
(mg/kg-day), and
CSF = Slope factor, expressed in (mg/kg-day)™ (CSFs are presented in Tables 8-10,
8-11, 8-12)

Although estimating potential risk by considering one chemical at a time might significantly under
estimate the potential risks associated with simultaneous exposures to several substances, the total
combined potential health risks were also evaluated for each pathway by summing estimates derived
for each compound for that pathway as follows:

Risk_ = YRisk
T i

where:  Risky = The total cancer risk, expressed as a unitless probability, and
Risk; The risk estimate for the i® substance.
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The additive approach is in accordance with USEPA guidelines on chemical mixtures in which
potential risks associated with carcinogens are considered additive. Thus, risks from inhalation,
dermal absorption, and oral exposures can be added to estimate the total overall potential risk to
human receptors as follows:
Total Exposure Cancer Risk =
Risk (exposure pathway 1) + Risk (exposure pathway 2) . . . + Risk (exposure pathway I)

The site-specific potential carcinogenic risk estimates were based on the exposure factors presented in
Appendix C. To provide a perspective on the potential risks associated with SWMU No. 17, the
magnitude of the potential cancer risks associated with the known or suspected carcinogens detected at
the site were compared to the USEPA acceptable cancer risk range of 1.0E-04 to 1.0E-06. Acceptable
exposure levels are the residual concentration levels that represent an excess cancer risk to an
individual of between 1.0E-04 to 1.0E-06 [55 Federal Register (FR) 46:8848, March 8, 1990} based
on the dose and response information for the particular constituent. The National Contingency Plan
(NCP) has identified an excess upper-bound lifetime cancer risk of 1.0E-06 as the point of departure
for determining the need for remediation of constituents that do not have applicable or relevant and
appropriate requirements (ARARs) or for which an ARAR is not sufficiently protective because of the
presence of multiple constituents or multiple pathways of exposure (55 FR 46:8848, March 8, 1990).

" The measure used to describe the potential for noncarcinogenic toxicity to occur in an individual is not

expressed as a probability. The potential for noncarcinogenic effects is evaluated by comparing an
exposure level over a specified time period (e.g., the daily dose in mg/kg/day for a long period up to a
lifetime) with an RfD derived for a similar period (USEPA, 1989).

This ratio of exposure to toxicity is called a noncarcinogenic hazard index (HI) and is calculated as

follows:
Noncancer Hazard Index (HI) = E
RD
where: E = Exposure level (or chemical intake averaged over the duration of

exposure), and
RfD = RfDs (discussed in Section 8.3)

The HI assumes that there is a level of exposure (i.e., RfD) below which it is unlikely for even
sensitive populations to experience adverse health effects (USEPA, 1989). If the exposure level
exceeds the threshold level (i.e., if E/RfD exceeds unity or HI> 1.0), there may be a concern for
potential noncarcinogenic effects. As with the carcinogenic constituent evaluation, estimating

noncancer hazard potential by considering one constituent at a time might significantly under estimate
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the potential risks associated with simultaneous exposures for each pathway. By summing estimates
derived for each constituent, the total pathway HI is calculated as follows:

E E E

where: E; = Exposure level (dose) for the i® constituent,
RfD, Reference dose for the i* constituent.

This additive approach assumes that multiple subthreshold exposures could result in an adverse effect
and that the magnitude of the effect is proportional to the sum of the ratios of the exposure to
acceptable exposures. The assumption of additivity is applicable to constituents that induce the same
type of effect. If the total HI is greater than unity, constituents are reevaluated by critical effect, and
separate HIs are calculated by type of effect. The possible effects of multimedia exposures are
evaluated by summing the HI values for the relevant exposure routes.

As an HI approaches 10-3,000, the uncertainty in the RfD is greatly reduced because of the safety
margin incorporated in the RfD (on the order of 10-3,000 to account for animal-to-human dose
extrapolations and species-to-species differences) has been reduced or eliminated. Therefore, an HI
ranging from 10-3,000 not only indicates that chronic effects are posed to potential human receptors,
but acute and subchronic effects may also be posed.

The potential on-site and off-site human health risk estimates associated with the Facility are presented
in detail in Appendix D. Following is a discussion of the preliminary potential health risks associated
with SWMU No. 17. The potential risks are specific to the previously presented exposure scenarios.

Potential Risks Associated with SWMU No, 17
The potential risks associated with SWMU No. 17 are presented in Table 8-7.

Current maintenance workers may be potentially exposed to volatile COCs in subsurface soil through
the vapor inhalation pathway. The total adult worker Hls for the current maintenance worker range
from 7E-03 to 2E-02. Since the total HIs are less than unity, there is no concern for potential
noncarcinogenic health effects for the current maintenance worker at SWMU No. 17. The total
potential carcinogenic risk levels for the current maintenance worker range from 2E-08 to 2E-07.
Since these cancer risk estimates are below the target range (1E-04 to 1E-06), there is no potential
unacceptable carcinogenic health risk associated with the current maintenance worker.

Current Facility workers may be potentially exposed to volatile COCs in subsurface soil through the
vapor inhalation pathway. The total adult worker HIs for the current Facility worker range from
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TE-03 to 6E-02. Since the total His are less than unity, there is no concern for potential
noncarcinogenic health effects for the current Facility worker at SWMU No. 17. The total potential
carcinogenic risk levels for the current Facility worker range from 5E-08 to 5E-07. Since these risk
estimates are below the target range (1E-04 to 1E-06), there is no potential unacceptable carcinogenic
health risk associated with the current Facility worker.

Future maintenance workers may be potentially exposed to COCs through soil ingestion, soil dermal
absorption, as well as dust and vapor inhalation. Future maintenance workers may also be potentially
exposed through ingestion and dermal absorption of surface water in Coldwater Creek. The total adult
worker HIs for the future maintenance worker range from SE-02 to SE-01. Since the total Hls are less
than unity, there is no concern for potential noncarcinogenic health effects for the future maintenance
worker at SWMU No. 17. The total potential carcinogenic risk levels for the future maintenance
worker range from 5E-07 to SE-06. Since these risk estimates are below or within the target range
(1E-04 to 1E-06), there is no potential unacceptable carcinogenic health risk associated with the future
maintenance worker.

Future Facility workers may be potentially exposed to COCs through soil ingestion, soil dermal
absorption, as well as dust and vapor inhalation. Future Facility workers may also be potentially
exposed through ingestion and dermal absorption of surface water in Coldwater Creek. The total adult
worker HIs for the future Facility worker range from 1E-01 to 1E-00. Since the total HIs are less than
or equal to unity, there is no concern for potential noncarcinogenic health effects for the future Facility
worker at SWMU No. 17. The total potential carcinogenic risk levels for the future Facility worker
range from 2E-06 to 2E-05. Since these risk estimates are within the target range (1E-04 to 1E-06),
there is no potential unacceptable carcinogenic health risk associated with the future Facility worker.

Future construction/utility workers may be potentially exposed to COCs through soil ingestion, soil
dermal absorption, as well as dust and vapor inhalation. Construction/utility workers may also be
exposed to COCs through dermal absorption of groundwater. The total adult worker HlIs for the
future construction/utility worker range from 4E00 to 1E00. Since the total HIs exceed unity, there is
a concern for potential noncarcinogenic health effects for the future construction/utility worker at
SWMU No. 17. The estimated inhalation of PCE vapor and dermal absorption of PCE and TCE from
groundwater accounts for approximately 99 percent of the total HI. The total potential carcinogenic
risk levels for the future construction/utility worker range from 1E-04 to 3E-04. Since these risk
estimates exceed the target range (1E-04 to 1E-06), there is a potential for unacceptable carcinogenic
health risks associated with the future construction/utility worker at SWMU No. 17. The dermal
absorption of PCE, TCE, and vinyl chloride from groundwater accounts for approximately 99 percent
of the total potential carcinogenic risk estimate.
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Future recreational users of Coldwater Creek may be exposed to concentrations of COCs in surfacé .
water. Exposures may occur through ingestion and dermal absorption of COCs in surface water. The
total potential noncarcinogenic and carcinogenic risks associated with these human health exposures

are summarized in Table 8-8.

The total adult and child recreational user His range from 5E-16 to 1E-15, and from 1E-15 to 4E-15,
respectively. Since the pathway-specific and total His are less than unity, there is no concern for
potential noncarcinogenic health effects. The total recreational user potential lifetime carcinogenic
health risk levels range from 9E--19 to 3E-18. Since each cancer risk estimate is below the acceptable
range (1E-04 to 1E-06), there is no potential unacceptable carcinogenic health risk associated with
future recreational use of Coldwater Creek.

Potential environmental risks to aquatic receptors are quantified by comparing the estimated media
exposure concentrations derived in Section 8.2. This comparison is described as an Ecotoxicity
Quotient (EQ) which can be expressed as:

C
BO = 75
med
where: C,4 = Concentration of the constituent in the medium (i.e., mg/L), and

TC,4 = Toxicity criteria for the constituent in the same medium (i.e., mg/L).

If the constituent concentration exceeds the toxicity criteria, then the potential for an adverse
ecological effect is suggested. If the EQ exceeds unity, the species of concern may be at risk to an
adverse effect from that constituent.

In addition, a cumulative EQ (EQ..) is developed to determine whether a species of concern will
receive excessive exposure to a mixture of constituents from each route of exposure and is developed

as follows:

+ EQ

const X

EQ

const C

EQ

const B

EQ =EQ

cum const A

If the EQ,, is greater than 1.0, it is suggested that the total exposure to all constituents of concern
through all exposure pathways is sufficient to produce a potential risk of adverse effects to the species

of concern.

The critical toxicity values presented in Section 8.3 incorporate a number of safety factors, and
wherever possible, conservative assumptions (i.e., assumptions that would over-estimate the dose)
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were made in the exposure assessment. Therefore, an EQ that exceeds unity (i.e., EQ>1.0) does not
necessarily indicate that an adverse effect will occur.

The potential ecological risk estimates associated with the SWMU No. 17 are presented in Table 8-9.
Ecological receptors (aquatic life) in Coldwater Creek may be exposed to COCs in surface water
discharging from groundwater.

The total cumulative aquatic life EQs for surface water exposure are estimated to range from 4E-15 to
1E-14. Since these estimates are less than unity, there is no potential for unacceptable ecological risks
to aquatic life in Coldwater Creek.

8.4.2 Uncertainties Associated with Preliminary Risk Assessment -

The goal of an uncertainty analysis in a risk assessment is to provide to the appropriate decision-
makers (i.e., risk managers) a wide range of information about risk assessment assumptions, their
inherent uncertainty and variability, and the effect of uncertainty and variability on the estimate of
risk. This subsection discusses the uncertainties in the preliminary risk analysis for the Facility. The
major impact of the uncertainty analysis is that the predicted potential risks are relative in nature and
do not represent an absolute quantification. This is an important point that is vital to the proper
interpretation and understanding of the potential risks presented in this report.

For any potential risk to exist, both exposure to the constituents of concern and toxicity at the predicted
exposure levels must be present. The risk equation requires an estimation of the dose that a
hypothetical individual might receive from constituents associated with the Facility. As discussed in
earlier sections, exposure scenarios were developed to allow calculation of the exposure and ultimately
the potential risk. These exposure scenarios are based on a number of assumptions that are common
or standard in most risk assessments of this type. These assumptions are designed to be conservative
and may likely over-estimate exposure. The following paragraphs discuss these exposure assumptions
in some detail.

A number of assumptions were made in this risk analysis that are designed to over-estimate exposure
in areas where the available data make more specific quantification difficult or impossible. It is
inherent in these assumptions that the actual case would clearly result in lower exposure relative to the
hypothetical. The assumptions are presented in detail in Appendix C. The exposure estimates include
assumptions concerning exposure point concentrations, fate and transport modeling, and pathway
specific exposure parameters. Each category of assumption has an effect resulting in either an over-
or under-estimation of potential risk at the Facility.
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The data available to characterize the COCs at each source area included a percentage of nondetected
samples with elevated detection limits. When a constituent was not detected in a sample, half of the
detection limit was used in the calculation of the mean and UCL,, concentrations for that constituent.
Consequently, the maximum concentrations detected were occasionally much lower than the calculated
UCL,, concentrations. This methodology may result in an over-estimation of potential risk.

Data were not available for several exposure pathways which were quantified in this preliminary risk
assessment. Constituents in air (dust and vapors) were not measured. In addition, groundwater data
was used to predict surface water concentrations downgradient of the site. The use of models and
other assumptions to calculate constituent concentrations increases data uncertainty. Generally, the
models used are conservative and tend to predict higher concentrations in dust, vapors and surface
water than would likely occur over time. As a result of these conservative assumptions, the potential
risks to some human receptors may have been over-estimated by as much as one or two orders of
magnitude and consequently, there is a high degree of uncertainty associated with the analysis.

Exposure associated with the future construction/utility worker scenario may have also contributed to
an overestimate of risk. The soil ingestion rate of 480 mg/day for the construction/utility worker is
much higher than would actually be expected. While the construction/utility worker is expected to
come into direct contact with contaminated soils, actual exposure through soil ingestion is only
anticipated to occur through incidental hand to mouth contact. Actual soil ingestion for the
construction/utility worker is expected to be only slightly higher than the typical worker ingestion rate
of 50 mg/day. Consequently, construction/utility worker risks associated with the soil ingestion
pathway may have been over-estimated.

In addition to the exposure assumptions, certain assumptions related to the human health and ecological
toxicity assessment also contribute to uncertainty in this preliminary risk assessment. The human '
health toxicological uncertainties primarily relate to the methodology by which both carcinogenic and
noncarcinogenic criteria are developed. The no-threshold theory of cancer development assumes that
there is no "safe" level of exposure to any constituent that has been shown or suspected to cause
cancer. The assumption is that even if relatively large doses of a constituent were required to cause
cancer in laboratory animals, the data can be extrapolated down many orders of magnitude to estimate
slope factors for humans. The logic behind this assumption is that it is not known if a threshold exists
(an uncertainty), the proper approach is to assume a worst-case theory of cancer formation so that it is
very unlikely that the risk can be under-estimated. With the noncarcinogenic criteria, a variety of
uncertainty factors are typically applied to existing data to determine levels at which no effects are
expected. The application of order-of-magnitude uncertainty factors results in a likelihood that
potential risks will be over-estimated.
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Overall, there is a high potential that this preliminary risk assessment has resulted in an over-
estimation of potential human health and ecological risks at the Facility. Future work should focus on
the refinement of those assumptions that contribute to these uncertainties.
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TABLE 8-1

SUMMARY OF SOIL COCs FOR SWMU 17

McDonnell Douglas RFl

Detection Range Mean 95%
CONSTITUENT Frequency Minimum Maximum Distribution ucL
(mg/kg) (mg/kg) (mg/kg)
Shallow Soil Data (<14 feet)
cis-1,2-Dichloroethene 713 <0.0063 3.2 0.315 Lognormal 6.48
trans-1,2-Dichloroethene 113 <0.0063 0.0228 0.00474 Lognormal 0.00611
Tetrachlioroethene 11/13 <0.0063 200 20.5 Lognormal 11800000
1,1,2-Trichloroethane 0/6 <0.0063 <0.0066 0.00318 Normal 0.00323
Trichloroethene 3/6 <0.0063 0.064 0.0211 Normal 0.0428
Deep Soil Data (>14 feet)
cis-1,2-Dichloroethene 6/9 <0.0062 11.9 1.38 Lognormat 2790
trans-1,2-Dichloroethene 119 <0.0062 9.5 1.06 Lognormal 443
Tetrachloroethene 5/9 <0.0062 240 335 Lognormal 1.10E+16
1,1,2-Trichloroethane 216 <0.0065 0.28 0.0519 Normal 0.144
Trichloroethene 5/6 <0.00865 10.1 3.31 Normal 7.02
ratables.wk3 06/18/98



SUMMARY OF GROUNDWATER COCs FOR SWMU 17
McDonnell Douglas RFI

TABLE 8-2

Detection

Range Mean 95%
CONSTITUENT Frequency Minimum Maximum Distribution ucL
(mg/L) (mg/L) (mgiL)
Benzene 16 <0.005 0.021 0.006 Normal 0.0118
1,1-Dichloroethene 4/6 <0.005 0.180 0.039 Normal 0.0963
cis-1,2-Dichloroethene 5/6 <0.005 97.0 18.900 Normal 50.5
trans-1,2-Dichloroethene 5/6 <0.005 0.150 0.04490 Normal 0.090
Tetrachioroethene 3/6 <0.005 210 44 8 Normal 113
Toluene 2/6 <0.005 12.5 2.1 Normal 6.29
1,1,2-Trichloroethane 1/6 <0.005 0.290 0.05040 Normai 0.147
Trichloroethene 4/6 <0.005 140 3E+01 Normal 72.4
Vinyl Chioride 2/6 <0.01 25.0 4E+00 Normal 12.7
ratables.wk3 06/18/98




TABLE 8-3

NON-CARCINOGENIC AND CARCINOGENIC ORAL HUMAN HEALTH EFFECTS CRITERIA FOR SOIL AND GROUNDWATER COCs
McDonnell Douglas RFI

Chronic Subchronic Oral
CONSTITUENT Oral RfD Oral RfD CSF Carcinogenic
(mga/kg/day) (mg/kg/day) {mg/kg/day)-* Class

Benzene 1.7E-03 (1) NA 2.9E-02 (i) A
1,1-Dichloroethene 9.0E-03 (i) 9.0E-03 (h) 6.0E-01 (i) c
cis-1,2-Dichloroethene 1.0E-02 (h) 1.0E-01 (h) NA D
trans-1,2-Dichloroethene 2.0E-02 (i) 2.0E-01 (h) NA D
Tetrachloroethene 1.0E-02 (i) 1.0E-01 (h) 5.2E-02 (n) B
Toluene 2.0E-01 (i) 2.0E+00 (h) NA D
1,1,2-Trichloroethane 4.0E-03 (i) 4.0E-02 (h) 5.7E-02 (i) c
Trichloroethene 6.0E-03 (n) NA 1.1E-02 (n) B
Vinyi Chloride NA NA 1.96+00 (h) A
i=IRIS, 1997

h = HEAST, 1997
n = provisional value (NCEA, 1996)
r = route to route extrapolation

ratables.wk3
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TABLE 84

NON-CARCINOGENIC AND CARCINOGENIC INHALATION HUMAN HEALTH EFFECTS CRITERIA
FOR SOIL AND GROUNDWATER COCs
McDonnell Douglas RFl

Chronic Subchronic Inhalation
CONSTITUENT Inhalation RfD Inhalation RfD CSF Carcinogenic
(mg/kg/day) (mg/kg/day) (mg/kg/day)-* Class
Benzene 1.7E-03 (n) NA 2.8E-02 (i) A
1,1-Dichloroethene 9.0E-03 (1) NA 1.2E+00 (h) ]
cis-1,2-Dichioroethene 1.0E-02 () NA NA D
trans-1,2-Dichloroethene 2.0E-02 () NA NA D
Tetrachloroethene 1.0E-02 (1) NA 2.0E-03 (n) B
Toluene 1.1E-01 (h) NA . NA D
1,1,2-Trichloroethane 4.0E-03 (1) NA 5.7€-02 (h) c
Trichloroethene 6.0E-03 () NA 6.0E-03 (n) B
Vinyl Chloride NA NA 3.0E-01 (h) A

i=IRIS, 1997

h = HEAST, 1997

n = provisional value (NCEA, 1996)
= route to route extrapolation

ratables.wk3 06/18/98



TABLE 8-5

NON-CARCINOGENIC AND CARCINOGENIC DERMAL HUMAN HEALTH EFFECTS CRITERIA
FOR SOIL AND GROUNDWATER COCs
McDonnell Douglas RFl

Chronic Subchronic Dermal
CONSTITUENT Dermal RfD* Dermal RfD? CSF* Carcinogenic
(mg/kg/day) (mg/kg/day) (mg/kg/day)-* Class
Benzene 1.6E-03 NA 3.1E-02 A
1,1-Dichloroethene 9.0E-03 9.0E-03 6.0E-01 Cc
cis-1,2-Dichloroethene 1.0E-02 1.0E-01 NA D
trans-1,2-Dichloroethene 2.0E-02 2.0E-01 NA D
Tetrachloroethene 1.0E-02 1.0E-01 5.2E-02 B
Toluene 2.0E-01 2.0E+00 NA D
1,1,2-Trichloroethane 4.0E-03 4.0E-02 5.7E-02 Cc
Trichioroethene 6.0E-03 NA - 11E-02 B
Vinyl Chloride NA NA 1.9E+00 A

*= Chronic Oral RfD multiplied by ingestion absorbtion efficiency (AEi)
2z = Sybchronic Oral RfD muttiplied by ingestion absorbtion efficiency (AEi)
3= QOral CSF divided by ingestion absorption efficiency (AEi)
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TABLE 8-6

AVAILABLE WATER QUALITY CRITERIA FOR THE SURFACE WATER COCs )
McDonnell Douglas RFI

MISSOURI USEPA USEPA
CONSTITUENT SURFACE WATER QUALITY WATER QUALITY ECOTOX
GUIDELINES * STANDARDS THRESHOLDS
(mg/L) (mg/L) (mg/L)
Benzene 0.071 0.53 2 0.045
1,1-Dichloroethene NA 1.16 2 NA
cis-1,2-Dichloroethene NA 1.16 2 NA
trans-1,2-Dichloroethene NA 1.16 2 NA
Tetrachloroethene NA 084 ° 0.12
Toluene NA 175 2 0.13
1.1,2-Trichloroethane NA 94 3 NA
Trichloroethene NA 218 3 0.35
Vinyl Chioride NA NA NA

1 Criteria for protection of aquatic life
Z Value presented is one tenth of reported freshwater acute Lowest Observed Effect Level (LOEL)
3 Vaiue presented is the reported freshwater chronic LOEL

Source: MDNR, 1993

USEPA, 1992
USEPA, 1996
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TABLE 8-7

SUMMARY OF PRELIMINARY POTENTIAL HUMAN HEALTH RISKS AT SWMU No. 17
McDonnell Douglas RFI

Exposure Scenario/Pathway Hazard Index Cancer Risk Level
RAE RME RAE RME
Current Maintenance Workers
Vapor Inhalation 7E-03 2E-02 2E-08 2E-07
Total 7E-03 2E-02 2E-08 2E-07
Current Facility Workers
Vapor Inhalation 7E-03 6E-02 5E-08 5E-07
Total 7E-03 6E-02 5E-08 5E-07
Future Maintenance Workers
Soil Ingestion 1E-04 1E-03 2E-08 2E-07
Soil Dermal Absorption 3E-04 3E-03 6E-08 S5E-07
Dust Inhalation 1E-07 1E-06 8E-13 7E-12
Vapor Inhalation 5E-02 5€E-01 4E-07 4E-06
Surface Water ingestion 5E-17 1E-16 8E-20 2E-19
Surface Water Dermal Absorption 1E-16 4E-16 1E-19 4E-19
Total 5E-02 SE-01 5E-07 5E-06
Future Facility Workers
Soil Ingestion 1E-03 1E-02 2E-07 2E-06
Soil Dermal Absorption 3E-03 3E-02 6E-07 5E-06
Dust Inhalation 7E-07 3E-06 2E-12 2E-11
Vapor Inhalation 1E-01 1E+00 1E-06 1E-05
Surface Water Ingestion 5E-17 1E-16 8E-20 2E-19
Surface Water Dermal Absorption 1E-16 4E-16 1E-19 4E-18
Total 1E-01 1E+00 2E-06 2E-05
Future Construction/Utility Workers
Soil Ingestion 1E-04 1E-03 9E-09 8E-08
Soil Dermal Absorption 4E-05 4E-04 3E-09 3E-08
Dust Inhalation 5E-08 5E-07 1E-14 1E-13
Vapor Inhalation 2E-01 2E+00 7E-08 7E-07
Groundwater Dermal Absorption 4E+00 1E+01 1E-04 3E-04
Total 4E+00 1E+01 1E-04 3E-04
ratables.wk3 06/18/98



TABLE 8-8

SUMMARY OF PRELIMINARY POTENTIAL HUMAN HEALTH RISKS FOR RECREATIONAL USERS OF COLDWATER CREEK
McDonnell Douglas RFI

Exposure Scenatio/Pathway Hazard Index Cancer Risk Level*
RAE RME RAE RME

Recreational Users

Coldwater Creek

Surface Water Ingestion - Aduit 1E-16 4E-16 4E-19 1E-18
-Child 6E-16 2E-15 * *

Surface Water Dermal Absorption - Aduit 4E-16 1E-15 5E-19 2E-18
- Child 8E-16 2E-15 * *

TOTAL Recreational User - Adult 5E-16 1E-15 9E-19 3E-18
- Child 1E-15 4E-15 * *

* Lifetime cancer risk estimate. Childhood cancer risks are included in values presented for the adult.

ratables.wk3 06/18/98



TABLE 8-9

SUMMARY OF PRELIMINARY POTENTIAL ECOLOGICAL RISKS

McDonnell Douglas RFI

Constituent Ecotoxicity Quotient
RAE RME
Benzene 2E-31 4E-31
1,1-Dichloroethene 4E-74 1E-73
cis-1,2-Dichloroethene 4E-15 1E-14
trans-1,2-Dichloroethene 9E-18 2E-17
Tetrachloroethene 6E-29 2E-28
Toluene 5E-103 2E-102
1,1,2-Trichloroethane 1E-33 4E-33
Trichloroethene 2E-19 6E-19
Vinyl Chloride NC NC
Total EQ 4E-15 1E-14
NC - No Criteria
ratables.wk3 06/18/98
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9.0 Summary and Conclusions

Using the RFI results, this section presents SWMU-specific summaries and conclusions for each of the
five units evaluated at the Facility. In addition, recommendations for future Corrective Action are
provided.

9.1 SWMU-Specific Summaries

9.1.1 Summary of RFI Results for SWMU No. 17

RFI field investigation tasks were conducted at SWMU No. 17 to (1) characterize the nature and
extent of any potential hazardous waste/constituent releases to soil, (2) assess the nature and extent of
similar releases to groundwater, and 3) evaluate the potentiometric groundwater surface beneath this
unit.

Summary of Soil Results for SWMU No, 17

Through the utilization of investigative soil borings, PID field screening, and soil analyses, the
horizontal extent of impacted soils at SWMU No. 17 was defined. The highest VOC (and PCE)
concentrations were detected at soil boring locations within the most interior portions of the unit (SB-1,
SB-2, SB-3, and SB-4). Soil samples from SB-4, SB-1, and SB-2 exhibited the highest PCE
concentrations of 240 ppm, 58 ppm, and 18 ppm, respectively. In addition to the structural
impediment of Building 51 to the north and west of the unit, delineation of impacted soils was
confirmed based on results in the unsaturated zone for soil samples from SB-5 and SB-10 to the east
and SB-8 to the southwest.

Although collected from saturated intervals, soil samples from a deeper boring (SB-9) were also
analyzed. While PCE was not detected in any of the SB-9 samples, several other VOC constituents
were detected. Saturated soil samples from SB-9 exhibited maximum concentrations of 12 ppm TCE
and 0.38 ppm 1,1,2-trichloroethane at approximately 26 ft bls.

Analytical results for SWMU No. 17 soil samples indicated that the most impacted intervals
corresponded with materials in the saturated zone (groundwater table typically ranged from 1-6 ft bls
at this SWMU). As a result, a significant portion of the noted soil impacts are attributable to the very
shallow nature of the groundwater table at SWMU No. 17.

The low acetone and methylene chloride concentrations detected are likely to represent a laboratory
artifact, as opposed to an accurate representation of soil conditions at SWMU No. 17.
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Based on field observations, soil samples from SB-5 and SB-6 to the northeast of SWMU No. 17 were
also analyzed for other non-RCRA related parameters. Soil samples from the saturated unit for SB-5
and SB-6 exhibited GRO concentrations of 180 ppm and 25 ppm, and TPH concentrations of 1,900
ppm and 450 ppm, respectively.

Seven of eight heavy metal constituents were detected for soil samples acquired from SWMU No. 17
for analysis of metals. None of the maximum detected concentrations from the unit (20 ppm arsenic,
310 ppm barium, 0.9 ppm cadmium, 22 ppm chromium, 16 ppm lead, 0.56 ppm mercury, and 1.6

. ppm selenium) exceeded their respective ITLs. Asa result, metals were eliminated from further

consideration with respect to soil impacts at SWMU No. 17.

Analytical results for the soil samples collected from SWMU No. 17 indicated that several VOCs
exceeded their respective ITLs. As a result, the following soil-associated COCs at SWMU No. 17
were retained for evaluation in the preliminary risk assessment:

e VOCs (5): cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-trichloroethane, and TCE.

Using the soil constituent concentrations detected at SWMU No. 17, the preliminary risk assessment
concluded that only PCE presents a potential health risk for the vapor inhalation exposure scenario.
As a result, PCE has been retained as the only COC for further evaluation purposes as part of any
future Corrective Action efforts for impacted soils. As previously stated, a significant portion of the
soil impacts are best addressed as groundwater issues due to the very shallow nature of the
groundwater table at SWMU No. 17.

Summary of Groundwater Results for SWMU No, 17

Groundwater elevation measurements were utilized to evaluate the direction and flowrate of shallow
groundwater beneath SWMU No. 17. All three potentiometric surface maps demonstrate general flow
of groundwater toward the east and Coldwater Creek. Very low flow gradients are also indicated.

Groundwater analytical results were utilized to characterize and delineate the extent of groundwater
impacts at SWMU No. 17. Three of the sampling locations which exhibited the highest VOC
concentrations were situated within and immediately downgradient to the unit (TP-1, TP-2, and
MW-5). Groundwater samples from TP-1, TP-2, and MW-5 exhibited the highest total VOC
concentrations of 308 ppm, 58 ppm, and 146 ppm, respectively. The groundwater sample from TP-4
along the southwest corner of the unit also contained 17 ppm total VOCs. A downgradient boundary
was established to the northeast of SWMU No. 17 where no VOCs were detected from TP-3.

PCE and several degradation products including TCE and cis-1,2-DCE were detected at the highest
concentrations. Groundwater samples from TP-1 and TP-2 exhibited the highest PCE concentrations
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of 210 ppm and 45 ppm, respectively. Located approximately 70 feet downgradient (east) from TP-1,
the groundwater sample from deep well MW-5 exhibited the highest TCE concentration of 140 ppm.

Analytical results for the adjacent shallow and deep monitoring wells (MW-6 and MW-5, respectively)
were also compared. Detected VOCs for the two wells were similar. However, the TCE
concentration for the deep well MW-5 (140 ppm) was significantly higher than the comparable value
for MW-6 (0.37 ppm). Vinyl chloride was detected only at MW-5 (0.25 ppm) and MW-6 (0.94 ppm).

The low acetone and methylene chloride concentrations detected are likely to represent a laboratory
artifact, as opposed to an accurate representation of groundwater conditions at SWMU No. 17.

Five of eight heavy metal constituents were detected for the groundwater sample acquired from
SWMU No. 17 for analysis of metals. None of the detected concentrations from the unit (0.037 ppm
arsenic [total], 0.44 ppm barium [total], 0.44 ppm barium [dissolved], 0.0042 ppm lead [total],
0.00034 ppm mercury [dissolved], and 0.011 ppm selenium [dissolved]) exceeded their respective
ITLs. As a result, metals were eliminated from further consideration with respect to groundwater
impacts at SWMU No. 17.

The groundwater sample from TP-4 to the southwest of the unit exhibited the only noteworthy field
parameter values. pH and conductivity values of 12.9 and 101,000 us/cm, respectively, indicate the
presence of potentially abnormal groundwater conditions at this location.

Analytical results for the groundwater samples collected from SWMU No. 17 indicated that several
VOCs exceeded their respective ITLs. As a result, the following groundwater-associated COCs at
SWMU No. 17 were retained for evaluation in the preliminary risk assessment:
e VOCs (8): benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-trichloroethane,
TCE, and vinyl chloride.

Using the groundwater constituent concentrations detected at SWMU No. 17, the preliminary risk
assessment concluded that PCE, TCE, and vinyl chloride present potential health risks for the dermal
absorption exposure scenario. As a result, these three VOCs (PCE, TCE, and vinyl chloride)have
been retained as COCs for further evaluation purposes as part of any future Corrective Action efforts
for impacted groundwater.

9.1.2 Summary of RFI Results for SWMU No. 21

RFI field investigation tasks were conducted at SWMU No. 21 to characterize the nature and extent of
any potential hazardous waste/constituent releases to soil or groundwater beneath the unit. Analytical
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results for the twelve soil samples and one groundwater sample collected from the unit were compared
to constituent-specific ITL values to evaluate the potential presence of unacceptable concentrations.

Based on PID/visual observations, the deeper soil sample from the southeast corner of SWMU No. 21
(SB-5) was submitted for additional VOC and fuel-related analyses. Acetone was the only VOC

constituent detected in the soil sample collected from SWMU No. 21 for analysis of VOCs. The very
low concentration detected (19 ppb) is likely to represent a laboratory artifact, as opposed to an
accurate representation of soil conditions at SWMU No. 21. Irregardless, the detected concentration
did not exceed the ITL value for acetone.

This soil sample from SB-5 was also analyzed for other non-RCRA related parameters. The sample
exhibited a GRO concentration of 93 ppm and a TPH concentration of 200 ppm. However, MD has
never utilized hydrocarbon-related constituents in this area and is not aware of any potential sources.

Seven of eight heavy metal constituents were detected for soil samples acquired from SWMU No. 21.
None of the maximum detected metals concentrations from the unit (13 ppm arsenic, 200 ppm barium,
0.7 ppm cadmium, 25 ppm chromium, 96 ppm lead, 0.22 ppm mercury, and 1.7 ppm selenium)
exceeded their respective ITLs.

Five of eight heavy metal constituents were detected for the groundwater sample acquired from
SWMU No. 21. None of the detected concentrations from the unit (1.3 ppm barium [total], 0.35 ppm
barium [dissolved], 0.17 ppm chromium [total], 0.075 ppm lead [total], 0.00028 ppm mercury [total],
0.031 ppm selenium [total], and 0.0064 ppm [dissolved]) exceeded their respective ITLs.

Cyanide was not detected in any of the twelve soil samples or singular groundwater sample collected
from SWMU No. 21.

Based on the results described above, no further Corrective Actions are planned for SWMU No. 21.

" 9.1.3 Summary of RFI Results for SWMU No. 26

RFI field investigation tasks were conducted at SWMU No. 26 to characterize the nature and extent of
any potential hazardous waste/constituent releases beneath the unit. Analytical results for the seven
soil samples collected from the unit were compared to constituent-specific ITL values to evaluate the
potential presence of any unacceptable soil concentrations. Per the RFI Workplan, soil boring SB-1
was advanced to a maximum depth of 13 ft bls in an effort to collect a groundwater sample.
Groundwater was not encountered, hence groundwater samples could not be collected.
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Acetone was the only VOC constituent detected in soil samples collected from SWMU No. 26. The
low concentrations detected (ND - 73 ppb) are likely to represent a laboratory artifact, as opposed to
an accurate representation of soil conditions at SWMU No. 26. Irregardless, none of the detected
concentrations exceeded the ITL value for acetone.

Seven of eight heavy metal constituents were detected for samples acquired from SWMU No. 26.
None of the maximum detected metals concentrations from the unit (9 ppm arsenic, 220 ppm barium,
22 ppm chromium, 15 ppm lead, 0.04 ppm mercury, and 3 ppm selenium) exceeded their respective
ITLs.

Based on the results described above, no further Corrective Actions are planned for SWMU No. 26.

9.1.4 Summary of RFI Results for SWMU No. 31

RFI field investigation tasks were conducted at SWMU No. 31 to characterize the nature and extent of
any potential hazardous waste/constituent releases to soil beneath the unit. Analytical results for the
six soil samples collected from the unit were compared to constituent-specific ITL values to evaluate
the potential presence of any unacceptable constituent concentrations. '

PCE and acetone were the only VOCs detected in soil samples collected from SWMU No. 31. PCE
was detected in three of the six soil samples at very low concentrations ranging from 8 ppb - 28 ppb.
The low acetone concentrations detected (ND - 140 ppb) are likely to represent a laboratory artifact,
as opposed to an accurate representation of soil conditions at SWMU No. 31. Irregardless, none of
the detected concentrations exceeded the respective ITL values for PCE or acetone.

Phenanthrene was the only PAH constituent detected in soil samples collected from SWMU No. 31.
The shallower soil sample from SB-1 exhibited a very low concentration of 5.07 ppb. Phenanthrene
was not detected in any of the other five samples from this unit. The detected value did not exceed the
ITL for phenanthrene. '

Six of eight heavy metal constituents were detected for samples acquired from SWMU No. 31. None
of the maximum detected metals concentrations from the unit (9 ppm arsenic, 190 ppm barium, 31

ppm chromium, 14 ppm lead, 0.06 ppm mercury, and 2 ppm selenium) exceeded their
respective ITLs. »

Based on the results described above, no further Corrective Actions are planned for SWMU No. 31.
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9.1.5 Summary of RFI Results for SWMU No. 10

RFI field investigation tasks were conducted at SWMU No. 10 to characterize the nature and extent of
any potential hazardous waste/constituent releases to soil beneath the unit. Analytical results for the
five soil samples collected from the unit were compared to constituent-specific ITL values to evaluate
the potential presence of any unacceptable constituent concentrations.

Acetone was the only VOC constituent detected in soil samples collected from SWMU No. 10. The
low concentrations detected (ND - 140 ppb) are likely to represent a laboratory artifact, as opposed to
an accurate representation of soil conditions at SWMU No. 10. Irregardless, none of the detected
concentrations exceeded the ITL value for acetone.

Eleven (11) ubiquitous PAH constituents were detected in soil samples collected from SWMU No. 10;
all eleven represent ubiquitous polynuclear aromatic hydrocarbons (PAHs). None of the maximum
detected PAH concentrations from the unit (6 ppb anthracene, 17 ppb benzo(a)anthracene, 15 ppb
benzo(a)pyrene, 115 ppb benzo(b)fluoranthene, 30 ppb benzo(g,h,i)perylene, 14 ppb chrysene, 84.2
ppb dibenzo(a,h)anthracene, 16 ppb fluoranthene, 16 ppb indeno(1,2,3-cd)pyrene, 56.7 ppb
fluoranthene, and 43.4 ppb pyrene) exceeded their respective ITLs.

Six of eight heavy metal constituents were detected for samples acquired from SWMU No. 10. None
of the maximum detected metals concentrations from the unit (12 ppm arsenic, 290 ppm barium, 20
ppm chromium, 19 ppm lead, 0.03 ppm mercury, and 2 ppm selenium) exceeded their

respective ITLs.

Based on the results described above, no further Corrective Actions are planned for SWMU No. 10.

9.2 Recommendations for Future Corrective Action

Based on the results of the RFI, future Corrective Measures are only warranted for SWMU No. 17.
The results from the preliminary risk assessment will be used to guide continuing Corrective Action

efforts for this unit including the development of risk-based soil and groundwater cleanup standards,
as needed.

MD will initially prepare a CMS/CMI Workplan to define a systematic approach for evaluating
potential CMs. As specified in the Facility Permit, this CMS/CMI Workplan will be prepared within
60 days following MDNR approval of this RFI Report.

As part of the CMS/CMI Workplan, MD anticipates evaluating CMs which incorporate institutional
controls. Institutional control CMs will be evaluated to address potential exposure to impacted soil and
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groundwater at SWMU No. 17. These CMs will focus on construction restrictions, access
restrictions, etc. as a means of minimizing/eliminating contact with impacted soil and groundwater

media.
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Appendix A

Sonl Boring and PlezometerlMomtorlmg Well LogS " ‘
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BOREHOLE NUMBER:
QST Inc. FIELD BOREHOLE LOG
SWMU No. 17 SB-1
PROJECT NUMBER - 5197-042 DATE BEGUN 02/04/98
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED 02/04/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION SWMU No. 17 TOTAL DEPTH: 17 Ft
DRILLING COMPANY  Petro-Probe GROUND SURFACE ELEVATION NA
DRILLING METHOD *L GeoProbe NORTH COORDINATE : NA
DRILLING METHOD *2 None EAST COORDINATE - NA
SAMPLING METHOD *1 Macro-core w/ 4 Ft liner WATER LEVEL DURING DRILLING: 14.5 Ft
SAMPLING METHOD *2. None
GEOLOGIST Scott George SHEET:1 OF 1
COMMENTS
"] Temporory piezome‘rer,TPl installed.
Q 3 ToE-OF-cosmg elevation: 100.54
o} - @ Scheen: 6 Ft7, 0.010-in. slot
) z > € =
< o Q >
L > () ud o V3]
I I 1 o pu > —
- o W o o w
5 |52 2|8(8 8
B |68 & |ela | 3 LITHOLOGY
00
ASPHALT, 0-1 Ft
10 + : ¥ - q .
FILL, 1-2 ft Yot e b te i
L g b Q% SRRSO
20 1 : (OP OO0
SILTY CLAY, 2-S Ft, dark brown grading to yellow brown, [— — —"— 4
I 2 » oL stained, dr,y LT T
10 o LWl w -
I 5-3] M {330 ]
T ]
50 T E o
| NO RECOVERY, S-9 ft
60 T
4 ¥ 1119
70 n
L
B0 -
30 -1 M Fe
| SILTY CLAY, 9-13 Ft, light grey, grey-brown, moisTt, sof t, — — — — -
iron stoieing T T
wo4!{ !ttt e
no 4 0 T
I 8 - — ]
20 4 7 ]
| gé-l tliso | cL ]
10 + 1c-13 ¢] ) i el
: | ) SILTY CLAY, 13-17 Ft, light grey, grey-brown, wet, -
i petroleun-ltke sheen | —
140 - o —
| *6 cL ¥
P07 2 I
160 + oy o5 ]
I l 't ]
10 1
r
180 +
190 T
200 +




BOREHOLE NUMBER:
0ST Inc. FIELD BOREHOLE LOG
SWMU No. 17 SB-2
PROJECT NUMBER. 5197-042 DATE BEGUN: 02/04/98
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED:02/04/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION. SWMU No. 17 TOTAL DEPTH 12.5 ft
DRILLING COMPANY Petro-Probe GROUND SURFACE ELEVATION- NA
DRILLING METHOD *1 GeoProbe NORTH COORDINATE - NA
DRILLING METHOD *Z None EAST COORDINATE NA
SAMPLING METHOD *1 Macro-core w/ 4 Ft liner WATER LEVEL DURING DRILLING 10 feet
SAMPLING METHOD °*2 None
GEOLOGIST Scott George SHEET:1 OF:-1
COMMENTS
@
LJ
@ )
= o)
3 - @
) z > € =
I T a >
u > [¥%) [79) Q (/2]
I T | > | -
- o W a o w
AR
=] oA |lalaela 5 LITHOLOGY
0T | ASPHALT, 0-0 5 Ft
Lo A l\ SILTY CLAY, 05 - 3 Ft, dark brown, Firm, dry
4 S cL
20 ®
1 0
30 T 7 ™ 14
1 L SILTY CLAY, 3-10 ft, light ?rey-broun, yellow
-45 mottied, slightly moist grading to very
qo -+ moist
50 1
1 oL
6.0 ¥
T 0
0 T n |16
80 T 13
90 -
100 x LE
] SILTY CLAY, 10-12 5 ft, light grey, mottled, iron
0 19 stains, wet
no 710
i L
120 4 e
130 1
140
150 7
60 T
10 4
180
190 1
200 1




QST Inc. FIELD BOREHOLE

LOG

BOREHOLE NUMBER
SWMU No. 17 SB-3

PROJECT NUMBER 5197-042

PROJECT NAME  McDONNELL DOUGLAS

SITE LOCATION: ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 17

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Macro-core w/ 4 ft liner
SAMPLING METHOD *2 None

GEOLOGIST - Scott George

DATE BEGUN 02/04/98

DATE COMPLETED 02/04/98

HOLE DIAMETER: 2 in ~
TOTAL DEPTH: 12.5 Ft

GROUND SURFACE ELEVATION: NA
NORTH COORDINATE - NA

EAST COORDINATE: NA

WATER LEVEL DURING DRILLING: 10 F+

SHEET:1 OF -1

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

Temporory piezometer TPZ installed.
E -of - cosnng elevation: 99.
ee FtS, 0.010-in. slot

LITHOLOGY

00 7 " ASPHALT, 0-1 Ft

10 -: ' FILL, 1-4 S fFt, osphalt, gravel, sand, clay '“() pA() @CL Q()
SRR
C{:;a 525 F)<>e()

20 1

50%

14

40 1

60 T

10 1

90 T wet, sof't

100 + CL

120 7

130 7

150 7

60 7

180 T

190 +

. FILL, 4 5-8 5 Ft, gravel in sampler

©SILTY CLAY, 8 5-12 5, grey-brown, mottled yellow brown," —————

_ —_ = — —




QST Inc.

BOREHOLE NUMBER:

FIELD BOREHOLE LOG

SWMU No.

17 SB-19

PROJECT NUMBER $197-042

PROJECT NAME  McDONNELL DCUGLAS
SITE LOCATION ST. LOUIS, MISSOURI
BORING LOCATION SHMU No. 17
DRILLING COMPANY Petro-Probe
DRILLING METHOD *1 GeoProbe
DRILLING METHOD *2 None

SAMPLING METHOD °*1
SAMPLING METHOD *Z2 None

Macro-core w/ 4 Ft liner

DATE BEGUN 02/04/98
DATE COMPLETED 02/04/98
HOLE DIAMETER: 2 in
TOTAL DEPTH 21 Ft

GROUND SURFACE ELEVATION. NA

NORTH COORDINATE : NA
EAST COORDINATE: NA

WATER LEVEL DURING DRILLING: 6 Ft & 16.5 Feet

GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
o
[
@ 4
£ B
3 - s
J ] 2] = € o
< x| o | =
w > () "] s} wn
T O i -~
= Twia| B 0
a te || olo 0
g4 |$A &6 |&|& |3 LITHOLOGY
| " ASPHALT, 0-1 Ft
10 ¥
- s AN A2 Ay ¢
FILL, 1-4Ft sO°PXO§2§O°P:»
70 A s Q20 A0 A0
¥ PO,
30 - iy (OO
T 39 " CLAY FILL, 4-45 Ft, dork brown '
CLAY, 4.5-8 5 ft, grey to lotght grey, soft
30 wet ot b ft
60 oL :
7 o
LK
0 -1
80 + 14
50 4 NO RECOVERY, B 5-115 Ft
100 T
no 71
[ 7 ' " SILTY SANDY CLAY, 1l S-13 5 Ft, dark grey, slightly
120 ': %_é oL moist, slightly siity ond sandy
B30 T E
1Ho 7 »® " SILTY CLAY, 14-16 Ft, dork grey, moist to very moist, —
' glq | § cL goft P
150 1 14-16 _':_:_:_:—:
I [ — — — — 1
%0 -; . CLAY, 16-18.5 Ft, dork grey, wet, véﬁy soft ¥
o 4 oL
90 4 S cL | CLAY, 18 5-21 Ft, grey, soft
00
240 A




BOREHOLE NUMBER
QST Inc. FIELD BOREHOLE LOG
SWMU No. 17 SB-5
PROJECT NUMBER 5197-042 DATE BEGUN: 02/04/98
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED:02/04/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION SWMU No. 17 TOTAL DEPTH 12.5 Ft
DRILLING COMPANY Petro-Probe GROUND SURFACE ELEVATION NA
DRILLING METHOD *1 GeoProbe NORTH COORDINATE NA
DRILLING METHOD *2 None EAST COORDINATE - NA
SAMPLING METHOD °*1 Macro-core w/ 4 ft liner WATER LEVEL DURING DRILLING: 8.5 Feet
SAMPLING METHOD *2 None
GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
@
LJ
@ J
= o
35 - @
2 = > € =
< @ a =
w > L W [o N [9)]
2 =) o | > b
—- o w o1 o w
AR AR
8 |5& | & | E|ld |3 LITHOLOGY
Lo ASPHALT, 0-0 5 Ft
i FILL, 05-495 fFt, bricks, rock, daork brown, grey
1o 7 clay at base
20 T
LS g
- N AOTA,
10 + ) (OO
b Qo pV QOPQ QOPD' S
T \Os QOA Q070
10 3 S0 S0 80
<y[ SOA pQOA RQO‘ ? QO
| CLAY, 4 5-8 5 ft, dark grey groding to light grey,
50 1 sof t, domp, petroleum 1ke odor
4 CL
60 X
T n
10 A ~ |77
1-
80 - =
] 1 " NO RECOVERY, 8 5-12'5 Ft, wet, 100 ppm on groundwater
0 neadspace, droplets of apparent product
T (dark, oily) on core barrel
00 + 100
1 ®
10 0
1
120 +
130 +
140 +
150 A
60 T
+
170 +
180 T
190 A
200 T




BOREHOLE NUMBER
QST Inc. FIELD BOREHOLE LOG
SWMU No. 17 SB-b
PROJECT NUMBER S5197-042 DATE BEGUN  02/05/98
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED 02/05/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION  SWMU No. 17 TOTAL DEPTH: 12.5 Ft
DRILLING COMPANY Petro-Probe GROUND SURFACE ELEVATION: NA
DRILLING METHOD *1: GeoProbe NORTH COORDINATE: NA
DRILLING METHOD “2 None EAST COORDINATE NA
SAMPLING METHOD *1 Mocro-core w/ 4 ft liner WATER LEVEL DURING DRILLING 9.5 Ft
SAMPLING METHOD *2 None _
GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
W Tem porary piezometer TP3 instglled.
o 2 E Bor- ~cosing elevation:
S - ] een: b Ft., 0.0i0-in. siot
- z > € =
< o« Q >
w > L ] o n
T arg v} > | -
= T w a =y )
5 (22| 8(e |8
= B = 0 € | o =) LITHOLOGY
00 7 ASPHALT, 0-1 Ft
to __ FILL, 1-4 5 Ft, asphalt, grovel, some clay
20 A
L 60%
10 - 4
0 T
5 _: SILTY CLAY, 4 5-8 5 ft, ?rey uniform, domp to very damp, [
0 strong petroleum-1tke odor
60 A 80 CL
80%
70 - 105
80
90 _i  SILTY CLAY, B 5-12 5 Ft, grey, dork grey, wet, sfrong
petroteum-| ‘ke odor
i 7
00 + l gégf’_ 80p CL
- 11°
o 100
120 +
no 4
140 A
150
60 T
170 7
180 T
190 +
200 A




asT Inc. FIELD BOREHOLE

BOREHOLE NUMBER
SWMU No. 17 SB-7

LOG

PROJECT NUMBER- 5197-042
PROJECT NAME McDONNELL OOUGLAS
SITE LOCATION ST. LOUIS, MISSOURI
BORING LOCATION SWMU No. 17
DRILLING COMPANY Petro-Probe
DRILLING METHOD °*1 GeoProbe
. DRILLING METHOD *2 None
SAMPLING METHOD *1 Mocro-core w/ 4 Ft liner
SAMPLING METHGD *2 None

DATE BEGUN 02/06/98

DATE COMPLETED D2/06/98

HOLE DIAMETER 2 in

TOTAL DEPTH 32.5 Ft

GROUND SURFACE ELEVATION NA

NORTH COORDINATE : NA

EAST COORDINATE - NA

WATER LEVEL DURING DRILLING: 6-25 ft

GEOLOGIST Scott George SHEET:1 0F 1
COMMENTS
@ . .
I ter TPA4 tglled.
& L | Jemesrory.piszenevskion. 45°38' =
g5 - 2 ScFeen: b Ft., 0.010-in. slot
o b3 > € £ . .
w s o o a E No samples collected For chemicol anolysis.
T o & ] > | -
= guw | & o 0
a =~ z Q o (5]
g |62 | S 1E|la 8 LITHOLOGY
00 pSPHALL 0:0.5 Ft B TCIITCIITGS
10 + T FILL, 0 5-4 ft. osphalt, grovel, ssiightly moist to OO
20 4 very moist scfo§ﬁfosgb$;<3
- 3 5P aOPPOS7 00
30 T Dy .Qopvﬁopﬁﬁopviﬁ
a0 1 171 ) . SOKQOA 705700
b SILTY CLAY, 4-8 S Ft, dork grey, some black, mottled, T
50 1 wet R
b0 1 w (118 ] O 1
ln ————————
0 4 L )
80 =
90 -+ FILL, 8 5-12 S ft, grovel, cloy ot base, wet, poor PEadpLatrta i
r recovery P LOPROPROPRO
o7 u L e ROy eosd
no 4 ~ |43 Q pQ%pr(ZéQCQ)
20 § SRR
130 T SILTY CLAY, 12 5-15 Ft, dark grey-brown, soft, slightly |——"—""_]
140 1 a7 cL sandy, wet, occasional wood Fragments -
X E, -
150 7 " SILTY CLAY, 15-17 Ft, dark olive grey to balck (5Y 3/2), b

160 T a CL dork brown (10YR 2/2), moist to wet, | — — — -

e 1
180 1
190 1
200 1

75%
o

CL

220 1
2310 T
240 1

CL

S0%

50 1 CCLAY, 2532 5 Fr, grey (ST, D), moist, hord, very

%0 + 7 plastic
210 +
80 1
290 e 2 CL
0o
no
20
B0 +
340 +
%0 4

S0%

50%

: occasional wood e e — ]
CLAY, 17-20 Ft, dork grey, soft, uniform wet plostic EBEBEeeV—m——drd

CLAY, 20-25 Ft, light to medium grey, tight, hord,
20 4 plastic. moist to wet




QST Inc.

FIELD BOREHOLE

LOG

BOREHOLE NUMBER:
SWMU No. 17 SB-8

PROJECT NUMBER S5197-042

PROJECT NAME McDONNELL DOOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 17
DRILLING COMPANY Petro-Probe
DRILLING METHOD °*1 - GeoProbe
DRILLING METHOD *2- None

SAMPLING METHOD *1 Mocro-core w/ 4 Ft liner

SAMPLING METHOD *2  None
GEOLOGIST Scott George

DATE BEGUN 02/06/98

DATE COMPLETED 02/06/98

HOLE DIAMETER 2 in

TOTAL DEPTH 12.5 ft

GROUND SURFACE ELEVATION: NA
NORTH COORDINATE: NA

EAST COORDINATE: NA

WATER LEVEL DURING DRILLING: 10 Ft

SHEET'1 OF:1

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)

USCS SYMBOL

COMMENTS

Boring headspace: §-7 F

7-8,

34 ppm
5 Ff 9 bpm
1175-12.5 Ft: EE”

LITHOLOGY

00 71

20 7

S0O%

10 7

50 1

&
&

650%

0 1

80

60

70%

1o +

1=

—
S
o
]
—
=X
O—T—

B0 A

M0 1

0 T
1o +
B0 7

190 T

cL

cL

_ ASPHALT, 0-0 5 Ft
FILL, 0 5-49 S Ft, grovel

NO RECOVERY, 4 5-6 ft

SILTY CLAY, 6-8 5 ft, grey-

mottled, moist

" NO RECOVERY, 8 5-9 5 Ft

" SILTY CLAY, 9 5-12 5 Ft, grey-brown, yellow brown,
sof t

mottled, wet,

SRSTs e
io°ﬂ %o%o

sOOPXOOPQOOPV

brown, ye!low brown, ]




QST Inc.

FIELD BOREHOLE LOG

WELL ID:

MW-5 (SWMU No.

17 SB-9)

PROJECT NUMBER. 5197-042

BORING LOCATION SWMU No. 17

DRILLING COMPANY

0ST, Inc.
DRILLING METHOD *1 10.25" HSA

DRILLING METHOD *2 4.25 HSA
SAMPLING METHOD "1 Split spoon
SAMPLING METHOD *2: Split spoon

GEOLOGIST Scott George

. PROJECT NAME McDONNELL DOUGLAS
SITE LOCATION  ST. LOUIS, MISSOURI

DATE BEGUN 04/20/98

DATE COMPLETED 049/21/98
HOLE DIAMETER 14 inches ond 8 inches

TOTAL DEPTH 45 ft
WELL CASING ELEVATION
NORTH COOROINATE - NA
£AST COORDINATE NA

100.7

WATER LEVEL DURING ORILLING Not recorded

SHEET:1 OF:1

WELL CONSTRUCTION DATA
o WELL CONSTRUCTION 2-in PVC; 10-ft 0.01 slot screen Z
£ _ | 8| SCREENED INTERVAL 32 - 42 Ft =
z z % £ £ SAND PACK INTERvAL 30 - 92.5 Ft ‘é
x “z w (O S ® BENTONITE SEAL INTERVAL 30 - surface x
Py Eu | | 8| o @ OUTER PVC CASING *1. 10-in From O - 26 Ft 32
¥ |§&3| & #la | B QUTER PVC CASING *2 None* LITHOLOGY 4 3
0 I T | ASPHALT, 0-0 S :
; 1 FILL, 0-2 S Ft, grovel, clay, biock EE [!é
7] & R - 5k 5%
3 4 s |25 SILTY CLAY, 2. 5-3.5 Ft, light to dark brown, 49 EE
« 4 . slightly damp, "petroleun-|ike odor EE 44
1 AUGERED THROUGH 3 5-24 ft, OVM up to 37 ppm on i EE
57 cuttings E EE
b EE 44
7 ] 44 4
. 18 W
] EE EL
) 48 B
0 A 18 B
o 1 B
12 ] EE EE
3 144 EE
3 - k 11 R
14 3 18 W4
15 7 3 4 EE
6 € EE EE
EE EE
T 55 3
o 1
! 18 B
19 - 18 Bi:
® 18 N
a 49 4
2z EE 4
: 18 B
3 1 EE 4
4 7 v 5 “'cLAY, 24-30 Ft, grey-green, plostic, hord, damp' 0 e EE 44
s + g |18 slightly dam EE 4
1 X cL ety P dd EE
% T
21 4 817 2117
z 1 s
20 4 855
L7 " CLAY, 30-36 Ft, grey-green, occ brown mottling
3 A firm to hord, occ soft
2 668
13 + ) cL
1 .y S17 °
1 s8-9 | ¥ (33
3 4 - 3a-35| & 2%
% -+ &2 . .
- - CLAY, 36-40 5 Ft, grey-green, occ brown mottlin
T - gézg 2 283 soft to Farm,g démg to moist, occ softer o%d
B T 37-38 cL damper zones
N T
0 J 116
4 S17 cL | -
q] - 28-3 o CLAY, 40 S5-492 ft, very moist to wet, sof t ‘
e 7 1-q2 CL CLAY, 42-43 Ft, grey-green, very plostic, hard
s T S17 cL CLAY, 43-45 Ft, varied grey-black !ayered
H T 35-9 sediments, moist
5 - H 44-45 S6




WELL ID-
asT Inc. FIELD BOREHOLE LOG
MW-6 (SWMU No. 17 SB-10)
PROJECT NUMBER S5197-042 DATE BEGUN 04/20/98
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED:04/20/98
SITE LOCATION ST. LOUIS, MISSOURIL HOLE DIAMETER: B inches
BORING LOCATION SWMU No. 17 TOTAL DEPTH 15 Ft
DRILLING COMPANY- 0OST, Inc. WELL CASING ELEVATION: 100.33
DRILLING METHOD °1 4.25" HSA NORTH COORDINATE : NA
DRILLING METHOD *2 None EAST COORDINATE - NA
SAMPLING METHOD *1- Split spoon WATER LEVEL DURING DRILLING: 12 Ft
SAMPLING METHOD *2  None
GEOLOGIST - Scott George SHEET-1  OF:-1
NELL CONSTRUCTION DATA
g WELL CONSTRUCTION 2-in PVC; 10-ft 0.01 slot screen z
£ _ | B | SCREENED INTERVAL 5 - 15 Ft a
Z z o 4 - SAND PACK INTERVAL 4 - IS ft 9
I wz |l wlyYylE @ BENTONITE SEAL INTERVAL 4 - 1 x
EJEY 1 &1 8o | 8| OUTER PVC CASING *L None 32
B |S& | S | ¥ | & | 81 OurER PVC CASING *2 None LITHOLOGY| ¥ 8
| " ASPHALT, 0-0 5 Ft
10 1 i FILL, 0 5-1 5 Ft, grovel 62228?
20 4 30 SILTY CLAY, 1 5-9 ft, black to dork brown, M
slightly domp ——]
10 o ——]
A SB-10 SILTY CLAY, 4-10 Ft, dark to iight grey grading ]
4 -5 to light medium brown, mottled — —
30 oL slightly moist, soft, slight to | —
I moderate plasticity, petroleun-like e
60 + g 1185 odor —
i v T
70 A 8 ]
U -
0 ]
80 o iq ]
= —-——-—-—
90 1 sir | 2 (% T
3 . SB-10 —
100 + 9-10° . . i
] $17 NO RECOVERY, 10-11 ft
1o . SB-10 e ~
. 10 5- CLAY, 11-13 5 ft, dork to light grey grading to
11 9° l1ght medium brown, mottled, wet, soft to
20 5 oL very soft, slight to moderate plosticity
1o 1
1 " CLAY, 13 5-15 Ft, dark to light grey, organic,
140 1 . gézw CL wood, dry to slightly gompg S
50 + 14-195 0
o T
1o T
180 T
190 -
W0




QST Inc.

FIELD BOREHOLE LOG

BOREHOLE NUMBER

SWMU No. 21 SB-1

PROJECT NUMBER S5197-042
PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION: ST. LOUIS, MISSOURT

BORING LOCATION: SWMU No. 21
DRILLING COMPANY  Petro-Probe
DRILLING METHOD *1 GeoProbe
DRILLING METHOD *2 None

SAMPLING METHOD *1 Mocro-core w/ 4 Ft liner

SAMPLING METHOD *2 None

DATE BEGUN 02/02/98

OATE COMPLETED 02/02/98

HOLE DIAMETER 2 in

TOTAL DEPTH: 28 Ft

GROUND SURFACE ELEVATION - NA
NORTH COORDINATE NA

£AST COORDINATE - NA

WATER LEVEL DURING DRILLING 27 Ft

GEOLOGIST Scott George SHEET'1 OF 1
COMMENTS
] Temporary piezometer TPl instolled.
g =
121 |8|£
W > L w a [
I @ | > | -
[ ow a o n
5 |5z |5|8(8|8
a oM | o | |a 5 LITHOLOGY
00 1 0 " CLAY LOAM, 0-1 Ft, top soil, brown (10YR 3/4 to 3/6),
10 7 occ plont material, dr ——————
| _ P y
20 7 2 0 CLAY, 1-4 ft, grey-brown (10YR 6/2 to 6/b), mottled,
30 + g |o cL dry
1 1] AU ‘ .
07 0 CLAY, 4-10 ft, grey-brown, grey (10YR S/2), occ black
50 7T (10YR 2/2], some green at base, occ iron
60 I 0 staining, dry to slightly domp, slightly plastic
70 1 0 CL
80 4 0
30 7 0
wo 4+ 0 e e —— |
3 ° 0 oL CLAY, 10-12, dork grey-green (5Y 5/1], sln?hfly damper, BV
e 1 o very thin laminates, organic, slightly plastic —_—
I Q 0 - S R I
120 + E’ o CLAY, 12-19 S5 ft, dark grey-green (SY 5/1 to 5/2),
130 + 0 siightly damp to domp, thinly lominated, light
140 1 o 0 iron stoining, organic, plastic, occ. block
| e 2 mottling (SY 2 5/1), occ wood w/ depth
bBO Tl 3 |0
6o +| & 2 oL
4 2] ]
no 1| o x |0
4 Z - 0
180 ]
1390 1 A L o .
00 + OL | cLay, 19 5-20 Ft, :.?m grey-brown-ye! fow
o I 0 (10YR 6/, 6/6 }
1 0 CLAY, 20-27 ft, grey-green (SY 5/1 to 5/2), sof t, damp
20 1 roding to very damp at 24, damp to very dry from
230 I 0 E‘I to 87, ond dry ot . 1ron nodules, organic, occ
! black mottl mg yeliow mottles at 24 Ft (10YR 6/6
240 4 0 oL to 6/4, occ B/8), occ iron staining —
50 1 0
+
%0 1 0
1 0 L - A _ o =F
2o 1 OL | cLAY, 27-28 Ft, yellow-brown (10YR 6/6 to 5/6), wet,
80 1 some silt ond very Fine sand
290 T
00 1
o0 1
R0 7
no §
10 4
B0 T




0ST Inc.

FIELD BOREHOLE LOG

BOREHOLE NUMBER-
SWMU No. 21 SB-2

PROJECT NUMBER S5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LODUIS, MISSOURI

BORING LOCATION SWMU No. 21

ORILLING COMPANY Petro-Probe

ORILLING METHOD *1 GeoProbe

DRILLING METHOD *Z None

SAMPLING METHOD *1  Mocro-core w/ 4 ft liner
SAMPLING METHOD *2: None

DATE BEGUN 02/02/98

DATE COMPLETED 02/02/98

HOLE DIAMETER 2 in

TOTAL DEPTH 17 Ft

GROUND SURFACE ELEVATION NA
NORTH COORDINATE NA

EAST COORDINATE: NA

WATER LEVEL DURING DRILLING 13 Ft

GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
]
@ 3
g -
J g > € =
I @ | a | »
u > Y] Ll Q w

I 4 @ — > bl

g o W a o w

a p i = Q [m] [&]

g |SA| &l ¥|a |3 LITHOLOGY
07 ASPHALT, 0-1 Ft —
| $pL " CLAY, 1-13 Ft, mostly black (SY 2 5/1), very dark grey e

T l,_g, 0 {5Y 3/1), some red mottling dry to slightly damp
20 w/ depth, slight! lastic from S ft, grades to a
L 0 tighter grey [10YR 5/1) w/ yellow motties
30 4 o |0 (10YR 5/6) from 8 to 13 feet
0]
L
10 o |0
-- ;
50 r |
1 ¢ |o
50 b
T z
0 - o |
BO 0
50 + 0
100 - 0
1 ¥
no + o |°
| o
20 + 1
i
Bo 4+ 0 . . ! . . —¥=
| 0 CLAY, 13-17 Ft, yellow-grey, occ black mottling
gégz g ) {10YR 5/6, 5/3), wet
140 + 13-15 v
T 0
150 - = o
b0 +
7o +
180 1
190 7
00




BOREHOLE NUMBER:
0ST Inc. FIELD BOREHOLE LOG
SWMU No. 21 SB-3
PROJECT NUMBER 5197-042 DATE BEGUN 02/02/98
PROJECT NAME  McDONNELL DOUGLAS DATE COMPLETED 02/02/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION SWMU No. 21 TOTAL OEPTH: 21 Ft
DRILLING COMPANY  Petro-Probe GROUND SURFACE ELEVATION: NA
DRILLING METHOD *1 GeoProbe NORTH COORDINATE - NA
ORILLING METHOD *2 None EAST COORDINATE - NA
SAMPLING METHOD *1 Macro-core W/ 4 ft liner WATER LEVEL DURING DRILLING 17 ft
SAMPLING METHOD °2 None
GEOLOGIST Scott George SHEET1 OF 1
COMMENTS
x
I
5] o
5 - | &
- z > € p
< [+ 4 a >
W > Wl w |l al o
x N < pu ) > -
= g o 0]
BRI AERR:
8 |58 161 &]ad |3 LITHOLOGY
0w T © ASPHALT, 0-1 Ft
10+ i wad g e
FILL. 1-3 5 Ft. grave! and clay a0 2O e
o o
20 0 OO AP
AT A5 805«
OO0
- 1 b Ao A Ao Y
30 I , [OPRCPROSPO)
B 0 CLAY, 3 5-6 ft, grey and yellow (10YR &/2 to 5/2},
10 -t . §B£ mottied, soft, slightly damp
50 4 P8 0 cL
60 0
I CLAY, 6-9 Ft, grey and olive (5Y 4/1), soft, damp,
0 0 cL occ block orgonic matertal, occ yellow 1ron
70 A g stoins
L
B0 o |0
L U
50 4 v lo I
« CLAY, 9-13 Ft, grey-olive (3Y 3/1 to 5/2), soft, damp,
r lo slightly plastic, mottled as above, some fill
100 7 0 material
1 z
no 1| o | @
20 0
130 0 : : o =
CLAY, 13-17 ft, grey-brown [5Y 5/1 to 5/2), occ olive
0 and block, 10YR ot base, soft, very damp to olmost
t
150 4 0 CL
50 4 0
] _—
o7 NO RECOVERY, 17-13 Ft
180 0
9o 4 gélg X ,
1 17-21 rt o CLAY, 19-19 b Ft, olive-grey, very wet, poor recovery
200 + NO RECOVERY, 19 6-21 ft
a0 T




BOREHOLE NUMBER:
QST Inc. FIELD BOREHOLE LOG
SWMU No. 21 SB-4
PROJECT NUMBER 5197-042 DATE BEGUN: 02/02/98
PROJECT NAME  McDONNELL DOUGLAS DATE COMPLETED 02/02/98
SITE LOCATION: ST. LOUIS, MISSOURI HOLE DIAMETER: 2 in
BORING LOCATION SWMU No. 21 TOTAL DEPTH: 9 Ft
ORILLING COMPANY: Petro-Probe GROUND SURFACE ELEVATION: NA
DRILLING METHOD °1 GeoProbe NORTH COORDINATE: NA
ORILLING METHOD *2 None ) EAST CODRDINATE NA
SAMPLING METHOD *1 Moacro-core w/ 4 Ft liner WATER LEVEL DURING DRILLING 7 ft
SAMPLING METHOD *2 None
GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
@
L
aQ 1
b =]
3 - o
o1 2 > € =
< x| ol =
Wl w|w| o]
T S Iy s s} > b
= Tw | a o )
5 5215|828
=] niEaloeola|a > LITHOLOGY
00 7 " ASPHALT, 0-1 Ft
107 ! FILL, 1-2 Ft, grovel! ond clay >Q‘bvﬁb’b°b’bQ
0 1 0 02202052
1 CLAY, 2-5 Ft, yellow-brown, mottied, dry to slightiy
T _3' 0 domp, may be Fill
30 4 [ 0 '
I L CL
10 o [0
} 1]
50 AL
i T CLAY, 5-9 ft, brown-grey, red-brown mottling from
v lo 5 to 7 Ft(10YR 6/8). 1ight grey from ? 10 9 ft
b0 T 0 {10YR 7/1 to 7/2}, soft, wet
+ z
0 o =L
! 1
4 -q 0
8o [ g'-g'
50 -
100 A
1o <
120 -
- 130
140 7
150 1 .
B0 T
170 7
180 -
190 -
200 -




QST Inc. FIELD BOREHOLE

LOG BOREHOLE. NUMBER
SWMU No. 21 SB-5

PROJECT NUMBER: 5197-042

PROJECT NAME: McDONNELL DOUGLAS

SITE LOCATION: ST. LOUIS, MISSOURI

BORING LOCATION: SWMU No. 21

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Macro-core w/ 4 ft liner
SAMPLING METHOD *2 None

GEOLOGIST: Scott George

DATE BEGUN: 02/02/98

DATE COMPLETED:02/02/98

HOLE DIAMETER 2 in

TOTAL DEPTH 16 Ft

GROUND SURFACE ELEVATION NA
NORTH COORDINATE NA

EAST COORDINATE NA

WATER LEVEL OURING DRILLING 12 Ft

SHEET:1 OF 1

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

LITHOLOGY

" ASPHALT, 0-1 ft

10 -: CFILW, 1-2 Ft, grovel and clay

-+ 1
1 4 §,:3, 0

50 H

b0 T

80 ;é III 3 %31

Not Recorded

00 CL
i L
1o + %2?2 S

120 1

3o 7

0%

150 +

10 ¢
80
190 7

20 +

" CLAY FILL, 2-7 ft, dork brown, dry, Firm

32 " CLAY, 7-12 Ft, olive-grey slightly damp to damp,
soft, petroleum odor

NO RECOVERY, 12-16 ft, wet




BOREHOLE NUMBER
QST Inc. FIELD BOREHOLE LOG
SWMU No. 21 SB-b
PROJECT NUMBER S5197-042 DATE BEGUN 02/02/98
PROJECT NAME  McDONNELL DOUGLAS DATE COMPLETED 02/02/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION SWMU No. 21 TOTAL DEPTH: 1Z Ft
DRILLING COMPANY Petro-Probe ‘ GROUND SURFACE ELEVATION: NA
DRILLING METHOD *1 GeoProbe NORTH COORDINATE - NA
ORILLING METHOD *2 None EAST COCRDINATE - NA
SAMPLING METHOD *1 Macro-core w/ 4 Ft liner WATER LEVEL DURING DRILLING: 10 Ft
SAMPLING METHOD *2 None :
GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
x
L
® _
= [=]
o] - @
a1 = > | € £
< o Q. >
Ww> | wluwl &) n
I @ =
- gw i@ | o 0
5 |25 8 (2|8
=} BE | Bl e |a =) LITHDLOGY
00 T _ ' g g e
] . FILL, 0-1 ft, top sotl, gravel, brown cloy 1“8&)‘%%&“%&5“
| H CLAY FILL, 1-8 ft, grey-brown, some gravel, slightly 5
] domp to dry
20 4 ¢ [0
+ ]
10 4 g,ls, z |0
- -4 +
0
40 - *—0
50 1 0
| ®
b0 - o (°
! v
10+ 3
L
gp + 0 5
'g CLAY, B-12 Ft, olive-grey, soft, very wet at 10 ft
90 4 ? |0
{ 5 cL
160 + g 0 =F——
1 1 T
no 7 §§:?2 v |°
-+ 0
120 + <0
130 1
Tt
M40 T
150 7
60 T
110 -
180 A
190
00 T




QST Inc.

FIELD BOREHOLE LOG

BOREHOLE NUMBER:
SWMU No. 26 SB-1

PROJECT NUMBER 5197-042

PROJECT NAME  McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SHMU No. 26

DRILLING COMPANY: Petro-Probe

DRILLING METHOD °1: GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Macro-core w/ 4 Ft liner
SAMPLING METHOD *2° None

GEOLOGIST Scott George

DATE BEGUN: 02/03/98

DATE COMPLETED:02/03/98

HOLE DIAMETER 2 in

TOTAL DEPTH: 13 ft

GROUND SURFACE ELEVATION: NA

NORTH COORDINATE: NA

£AST COORDINATE NA

WATER LEVEL DURING DRILLING: Not Encountered

SHEET 1 OF 1

DEPTH

SAMPLE

INTERVAL

SAMPLE NUMBER

RECOVERY

PID (ppm}

USCS SYMBOL

COMMENTS

LITHOLOGY

00

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

130

00

§

b

Not Recorded

CL

cL

CL

" ASPHALT, 0-1 Ft
FILL, 1-2 Ft, gravel, clay

CLAY, 2-5 Ft, dork brown becoming !ighter grey-brown

soft to Firm, dry to slightly moist

"‘ﬁLAY,‘S-IO ?t,r re} (10YR 7/7} to yellow brown
{10YR 7/6?, sof t to Firm, slightly morst

© GANDY CLAY, 10-13 Ft, brown, slightly moist to moist




QST Inc. FIELD BOREHOLE

REHOLE NUMBER:
LOG BOREHOLE NUMB

SWMU No. 26 SB-2

PROJECT NUMBER. 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 26

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Macro-core W/ 4 Ft liner
SAMPLING METHOD *2 None

DATE BEGUN 02/05/98

DATE COMPLETED 02/05/98
HOLE DIAMETER 2 in

TOTAL DEPTH 9 Ft

GROUND SURFACE ELEVATION NA
NORTH COORDINATE NA

EAST COORDINATE - NA

WATER LEVEL DURING DRILLING: Not Encountered

GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
x
]
@ 4
£ ]
3 ~ @
a1 21 =1ce€ b=
T x| ol ¥
w > w Y] Q. w
T g | 2 > |~
- [s I N =8 a (2]
5 (£5 121808
8 |65 |6 |ela 5 LITHOLOGY
" " ASPHALT, O-L Ft “
10 ] CFILL, 1-3 Ft, gravel, clay, osphalt H,OOPQOW?;QO' g
i 0 O 2 a0
20 7 P OP2 Q005200
& Q A5 Q
o ; | (OPROPO0
) 6 ¢ CLAY, 3-4 ft, dark brown becoming |ighter grey-brown,
I '-%' 14 CL firm, dry _ :
0T ¥ T CLAY, 4-5 Ft, grey, yellow brown, mottled, soft,
2 (8 slightly moist
50 1 NO RECOVERY, 5-6 S ft
b0 -
_: ¥ ~ CLAY, 6 5-9 Ft, gr;ey-brown, sllghtly.mmsf, bsllgvh‘tly
[ . s 6g 3 silty, soft
B0 1 i oL
30 1
180 1
1o +
120 1
130 5
140 +
150 T
60 T
170
180 4
190 +
B0 -




QST Inc. FIELD BOREHOLE LOG

BOREHOLE NUMBER:
SWMU No. 26 SB-3

PROJECT NUMBER 5197-042

PROJECT NAME  McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 26

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD °1 Mocro-core w/ 4 Ft liner
SAMPLING METHOD *2- None

DATE BEGUN 02/03/98

DATE COMPLETED 02/03/98

HOLE DIAMETER 2 in

T0TAL DEPTH 13 ft

GROUND SURFACE ELEVATION: NA
NORTH COORDINATE NA

EAST COORDINATE: NA

WATER LEVEL DURING DRILLING:9 Ft

GEOLOGIST Scott George SHEET:1 OF 1
COMMENTS
@
L
o )
= D
3 - @
- Zz > € =
< [0 o4 a >
w > (] [¥9] [+ 8 w
I @ - > | -
b [\ RN a o (4]
a £ e = 0| o O
8 |68 S| E|& |3 LITHOLOGY
00 7 © ASPHALT, 0-1 Ft
10 o CLAY FILL, 1-2 ft, dork brown soil, occ gravel
N 0
20 . . gg{zg IL) o CLAY, 2-3 ft, dark brown, firm to hard, dry
-3 0
g 8 ‘ CLAY, 3-5 ft, grey-brown, soft, slightly mo1st
x
0 , CL
]
50 1 4
| NO RECQVERY, S5-7 Ft
60 T
T e
1 n CLAY, 7-9 ft, grey-brown, moist, soft, occ
yel low-brown mottles
80 -+ CL
I =='z
9 0 —+ . . 2
i 0 SANDY CLAY, 9-11 ft, grey-brown, sond, wet, occ
§6_3 g yellow-brown mottles
100 - -11 L CL
1 0
1o v : ; e
| 0 CLAY, 11-13 Ft, soft, moist to wet, slightly silty,
T yel low-brown mottles
120 T ¢+ CL
0
130 Z
1490 v
150 1
160
170 +
80 +
190 T
00




BOREHOLE NUMBER:
QST Inc. FIELD BOREHOLE LOG
SWMU No. 31 SB-1
PROJECT NUMBER S5197-092 DATE BEGUN 02/05/98
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED 02/05/98
SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION SWMU No. 31 TOTAL DEPTH: 8.5 Ft
ORILLING COMPANY - Petro-Probe GROUND SURFACE ELEVATION: NA
DRILLING METHOD °*1: GeoProbe NORTH COORDINATE: NA
DRILLING METHOD *Z2- None EAST COORDINATE: NA
SAMPLING METHOD *1 Macro-core w/ 4 ft liner WATER LEVEL DURING DRILLING: Not Encountered
SAMPLING METHOD *2  None
GEOLOGIST Scott George SHEET1 OF 1
COMMENTS
a
LJ
Jas] ]
£ =l
5 - @
41 Z2) =€ b
< rial| >
w > (Y] w Q w
I - @ J > hd
- o u a o] w
s sz 218128
8 |s&|alela |3 LITHOLOGY
| " NO RECOVERY, 1-4 5 Ft, concrete in sampler
20 7
I ®
0 0
40 -
I " FILL, 45-6 2 Ft, gravel RESETE:
0 R
I L A AN AIN Y
60 7 L] o - JOFOPOO
1 . ég_l 0 cL SILTY CLAY, 6 2-7, grey, grey-brown, slightly moist, — — —  — ]
70 4+ 2-7 W0 occ mottles e = =
- SILTY CLAY, 7-8 5 Ft, rl ighter grey-brown, moist to very [ — — — —
80 + gall CL moist, soft, heavy mottling L~ ]
T . g-gopleey |
50 +
T
100 7
1o -+
120 A
130
}
10
150 A
160 1
170 A
r
180 -1
1890 T
00




QST Inc. FIELD BOREHOLE LOG

BOREHOLE NUMBER:
SWMU No. 31 SB-2

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SHMU No. 31

DRILLING COMPANY Petro-Probe

DRILLING METHOD *! GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Maocro-core W/ 4 ft liner
SAMPLING METHOD °2 None

GEOLOGIST Scott George

DATE BEGUN. 02/05/98

DATE COMPLETED 02/05/98

HOLE OIAMETER 2 in

TOTAL DEPTH 8.5 Ft

GROUND SURFACE ELEVATION: NA

NORTH COORDINATE - NA

EAST COORDINATE: NA

WATER LEVEL DURING DRILLING Not Encountered

SHEET'1 OF &

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

LITHOLOGY

00 71 " ASPHALT, 0-0 S ft

10

0%

30 71

40 A

60 26

cL

¢

o
<
b
=~
(s v 3N
[, W =

30 A
00 +
110 7

120 1

140

150 1

noe +
80 T
180 +

00 +

NO RECOVERY, 0 5-4 5 Ft, concrete in sampler

" SILTY CLAY, 4 5-8 5 ft, grey, grey-Bfown, sflghfiy T

50 7 1 moi1st to moist, occ mottles increasing  — ]
T g -2 to heavy w/ depth T T T




aST Inc. FIELD BOREHOLE

REHOLE NUMBER
LOG BOREHOLE

SWMU No. 31 SB-3

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION: ST. LOUIS, MISSOURI

BORING LOCATION. SWMU No. 31

DRILLING COMPANY: Petro-Probe

DRILLING METHOO *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD °*1 Mocro-core w/ 4 ft liner
SAMPLING METHOD *2- None

GEOLOGIST Scott George

DATE BEGUN 02/05/98

DATE COMPLETED 02/05/98

HOLE DIAMETER 2 in

TOTAL DEPTH: 7.5 Ft

GROUND SURFACE ELEVATION: NA

NORTH COORDINATE  NA

EAST COORDINATE NA

WATER LEVEL DURING DRILLING Not Encountered

SHEET'1 OF 1

DEPTH

SAMPLE

INTERVAL

COMMENTS

SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SyMBOL

LITHOLOGY

00

10

20

30

10

50

b0

70

80

30

100

110

120

130

190

160

170

180

190

200

150

ASPHALT, 0-1 Ft

85%

cL

S0O0%

" SILTY CLAY, 1-45Ft, grey, grey-brown, slightly
ggl moist groding to damp to moist, mottled

" NO RECOVERY, 4 5-6 S Ft

©SILTY CLAY, 6 5-8 5 Ft, brown-green, moist to wet,
1 sof't, heavily mottled
=3 cL




QST Inc. FIELD BOREHOLE LOG

BOREHOLE NUMBER:

SWMU No. 10 SB-1

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION: SWMU No. 10

DRILLING COMPANY Petro-Probe

DRILLING METHOD °*1  GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Mocro-core w/ 4 Ft liner
SAMPLING METHOD *2 Nonme

DATE BEGUN: 02/03/98

DATE COMPLETED:02/03/98
HOLE DIAMETER: 2 in

TOTAL DEPTH: 7 Ft

GROUND SURFACE ELEVATION: NA
NORTH COORDINATE: NA

EAST COORDINATE: NA

WATER LEVEL DURING DRILLING Not Encountered

GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
a4
L
o ]
£ o
=] - o
g F4 > € =
< o o >
L > ] W Q w
I - @ - > had
- a W o o [42]
a o= = o | o O
8 |58 | & | g|l& |8 LITHOLOGY
00 ~ T o BTN op OP
FILL, 0-2 ft, Grovel underlain by cinders and fill Obﬁob OOQO
1y - 0 o%og«ogco
L s .»G QQ GRS
20 0  KOPPOZP OO
CLAY FILL, 2-5 3 Ft, grey, brown, moist to slightly
| damp, occasional gruvel
30 4 a
!

0 - . S10
- S6-1,
0 1 P4

(—No-r Recorded H
o

80
00 1

120 +

B30 T

150 -:
160 ":
1o -:
180 ;-

190 +

5 5-7 Ft, grey to yellow brown, moist, soft




ST Inc. FIELD BOREHOLE

LOG

BOREHOLE NUMBER

SWMU No.

10 SB-2

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SHMU No. 10

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Mocro-core w/ 4 ft liner
SAMPLING METHOD *Z2 None

GEOLOGIST Scott George

DATE BEGUN: 02/03/98

DATE COMPLETED 02/03/98
HOLE DIAMETER 2 in

TOTAL DEPTH: 6 Ft

GROUND SURFACE ELEVATION: NA
NORTH COGRDINATE: NA

EAST COORDINATE NA

WATER LEVEL DURING ORILLING: Not Encountered

SHEET1 OF 1

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

LITHOLOGY

L ASPHALT, 0-1 Ft

| green-blac
20 - 00

00

40 1 00

00

ta
[ =]
L
X
[~}
3, )
Not Recorded

70 A
80
30 +
100 -:

1o 71
130 7

150 +

160

180 +
190 1

00 T

" FILL, 1-3 ft, aspholt, grovel, clay, dork-grey to
P 9 g

" CLAY FILL, 3-6 ft, mottled, ?re% brown, block"
slightly damp, so

t, refusal ot 6 Ft

“LQ4'”A
QPO




0ST Inc. FIELD BOREHOLE LOG

BOREHOLE NUMBER:

SHMU No.

10 8B-3

PROJECT NUMBER. 5197-042

PROJECT NAME . McDONNELL DOUGLAS

SITE LOCATION: ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 10

DRILLING COMPANY  Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None

SAMPLING METHOD *1 Mocro-core w/ 4 ft liner
SAMPLING METHOD *2 None

GEOLOGIST Scott George

DATE BEGUN. 02/03/98

DATE COMPLETED 02/03/98
HOLE DIAMETER 2 in

TOTAL DEPTH. S Ft

GROUND SURFACE ELEVATION: NA
NORTH COORDINATE NA

EAST COORDINATE NA

WATER LEVEL DURING DRILLING Not Encountered

SHEET'1 OF:1

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

LITHOLOGY

00 7 © ASPHALT, 0-1Ft

1o 7 " NO RECOVERY. 1-4'S Ft
20 +

10 7T

0 7

80 T

100 7

o 1

130 4

140 +

160

170 +

190 A

00 T

» FILL, 4 5-5ft, osphalt F1ll, poor recovery,
07 no sample collected




0ST Inc.

FIELD BOREHOLE LOG

BOREHOLE NUMBER
SWMU No. 10 SB-4

PROJECT NUMBER 5197-042
PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI
BORING LOCATION SWMU No. 10
DRILLING COMPANY Petro-Probe
DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None
SAMPLING METHOD °*1 Mocro-core w/ 4 ft liner
SAMPLING METHOD *2 None

GEOLOGIST Scott George

DATE BEGUN: 02/03/98

DATE COMPLETED:02/03/98

HOLE DIAMETER 2 in

TOTAL DEPTH 9 Ft

GROUND SURFACE ELEVATION NA

NORTH COORDINATE NA

EAST COORDINATE NA

WATER LEVEL DURING DRILLING Not Encountered

SHEET 1 OF 1

DEPTH

SAMPLE

INTERVAL

SAMPLE NUMBER

RECOVERY

PID (ppm)

USCS SYMBOL

COMMENTS

LITHOLOGY

00

10

20

30

q0

50

60

10

80

30

100

1ne

120

130 1

140

150

160

170

180

190

00

§

0

SO%

———— 10%

00

go

00

" ASPHALT, 0-1 Ft

" NO RECOVERY, 1-3 Ft

- FILL, 3-S5 Ft, cinder Fill, black clay, slightly
plaostic, slightly damp, dork green

NO RECOVERY, 5-8 S ft

FILL, 8 5-9 Ft, poor recovery, no somple collected

SRR
OPRCRROEO
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ANALYTICAL TECHNOLOGIES, INC.

March 17, 1998

Mr. Scott George

QST Environmental
11665 Lilburn Park Road
St. Louis, MO 63146

Dear Mr. George,
A Katalyst Analytical Technologies, Inc., appreciates the opportunity to
provide the attached report of analyses for Katalyst sample delivery
. group #26653, received 02/03/98 by our laboratory. This deliverable
0 includes case narrative, tabulated results, QC summeries, dates report
‘ and chain of custody documentation.

Should you have any questions regarding this data, please contact me
at (309) 589-8004.

PR Sincerely,

TALYSTJANALYTICAL TECHNOLOGIES, INC.

Mogre 4

Project Manager

Attachments

L

8901 N. Industrial Road * Suite 100 * Peoria, IL 61615-1581 * Phone: (309) 589-8000 * Fax: (309) 692-5232 « www.katalystl.com



CASE NARRATIVE



KATALYST

ANALYTICAL TECHNOLOGIES, INC.

GoWe CASE NARRATIVE/VALIDATION REPORT
T L
) i . *ﬁi\‘ *f‘,r- . .

ST QST Environmental / Boeing

” Lo A Fg# 26653
#‘; & il e ﬂ‘ s
S e s Katalyst Analytical Technologies, Inc., received 11 soil samples on 2/3/98 on ice and in
@ T T e good condition. There were two samples (S21B5 7°-8’ and S21B5 2’-4’)which were labeled
. o # @ . . . . . . .

. s inconsistent with the chain of custody record. These discrepancies were easily resolved
P s utilizing the sampling date and time. Per the client’s instructions, the sample ids on the
A R chain of custody were utilized for these samples.. The sample set was designated as one

Ao e ] sample delivery batch, 26653 for RCRA Metals, Cyanide, Volatile Organics and Iowa

Methods OA-1 and OA-2 analyses.

E AR LAB NO. CLIENT ID DATE COLLECTED DATE RECEIVED

\)Yéz R -s é‘% . \saﬁi f‘“

,; R, ‘; o 26653*1 S21Bt 1'-2’ 2/2/98 2/3/98
’ 0 i 26653%2 S21B1 27°-28’ 2/2/98 2/3/98
L r #o0 e
T 26653*3 S21B2 1°-2° 2/2/98 2/3/98
i = ; s
S oo o 26653*4 $21B2 13’-15° 2/2/98 2/3/98
do0 T 4 F *w

: Py J - 26653*5 S21B3 4°-5° 2/2/98 2/3/98
Ao e 20 26653*6 $21B3 17°-21" 2/2/98 2/3/98
R
PR PR 266537 S21B4 2-3° 2/2/98 2/3/98
o o ‘ 2
s o T e g 26653*8 S21B4 7°-9° 2/2/98 2/3/98
f LT 7 ,} 26653*9 S21B5 2°-4’ 2/2/98 2/3/98
FAPEES S 26653*10 S21B5 7°-8’ 2/2/98 2/3/98
§ o R R
7 e e 26653*11 S21B5 10’-12° 2/2/98 2/3/98
o S \,,vl )

e w3
w‘% # & # 4\ #

Py P r ﬁ; . The samples were digested and analyzed within method holding-times.

& 7 3 s}‘ L :

PR P | 47

T A _

T w4, All holding time criteria were met.

8901 N. Industrial Road ¢ Suite 100 * Peoria, IL 61615-1581 « Phone: (309) 589-8000 « Fax: (309) 692-5232 « www.katalystl.com



Case Narrative
QST- Boeing
Page 2

W 84 7470 mar
All initial and continuing calibration standards met the criteria of the methods.
The laboratory method blanks did not contain any target analytes of interest.
The Laboratory Control Sample (LCS) demonstrated recoveries within method specified limits.

The replicates were within method specified limits with the exception of the following: Cadmium, Lead, and
Mercury. Theses replicates were not within method specified limits due to the samples either containing high or
trace concentrations of the element. Post digestion spikes were performed on these elements.

Several analyses required serial dilutions to be performed. In some instances, the serial dilution did not meet
method acceptance criteria. Post digestion spikes and the method of standard additions were utilized to verify
matrix interference and quantify sample and QC results, where applicable.

The associated matrix spike and duplicates (MS/MSD) were performed on samples S21B1 127°-28’ and S21B5
10°-12°, from this project. All MS/MSD recoveries were within method specified limits except for the
Chromium, Lead, Arsenic and Mercury analyses. The Chromium MS recovery was slightly below (0.1 -1.5%)
method specified limits. A post digestion spike was performed and was within method specified limits, verifying
matrix interference. The Lead and Arsenic MS/MSD recoveries are not within method specified limits due to the
concentrations of these elements in the associate sample overwhelming the amount spiked. The Mercury MSD
recovery was greater than method specified limits. A post digestion spike was performed which was within
method specified limits

Cyanide Project S .
These samples were analyzed within method holding-time.

All holding time criteria were met.

All laboratory method blanks did not contain any target analytes of interest.

All initial and continuing calibration standards met the criteria of the method

The spike recoveries in the standard matrix spikes were within method specified limits.

The associated matrix spike and duplicate was performed on sample S21B5 10°-12’, from this project. The matrix
spike and duplicate recoveries were within method specified limits.



Case Narrative
QST- Boeing
Page 3

Volatile Organi 4 ject Sumi

One sample ( S21B5 10°-12°) from this field group was analyzed for Volatile Organic Compounds. This sample
was analyzed on 02/16/97, within the method specified hold-time.

Volati ni m

All holding time criteria were met.

The laboratory method blank did not contain any analytes of interest above the reporting limit.

GC/MS twning ion abundance criteria for Bromofluorbenzene (BFB) was within the established control limits.

All initial and continuing calibration standards met the criteria of the method.

The surrogate spike recoveries were within method specified limits.

All spike recoveries in the laboratory control sample were within method specified limits.

The associated matrix spike and duplicate were performed on sample S21B5 10°-12’. The matrix spike and duplicate
recoveries were within method specified limits. There are additional MS/MSD included in the QC Batch summaries

which are associated with this project which do not apply to this field group. Therefore, they are not addressed in
this narrative.

A review of the data indicated that the retention times and mass spectra of the sample analytes are in agreeement with
the calibration standards.

BTEX/GRO (Iowa OA _1) Project Summary:

One sample ( S21B5 10°-12°) from this field group was analyzed for BTEX /GRO compounds. This sample was
analyzed on 02/16/97, within the method specified hold-time.

BTEX/GRO (Iowa OA_1) QC Summary:

All holding time criteria were met.

The laboratory method blank did not contain any analytes of interest above the reporting limit.
All initial and continuing calibration standards met the criteria of the method.

The surrogate spike recoveries were not within method specified limits. The analysis was repeated and a similar
surrogate recovery was obtained. Matrix interference is suspected.

All spike recoveries in the laboratory control sample were within method specified limits.
The associated matrix spike and duplicate was performed on sample $21B5 10°-12°. The matrix spike and duplicate

recoveries were not within method specified limits. The analyses were repeated with similar recoveries. Matrix
interference is suspected.



Case Narrative
QST- Boeing
Page 4

DRO (Iowa OA_2) Project Summary:

One sample ( S21B5 10°-12’) from this field group was analyzed for BTEX /GRO compounds. This sample was
analyzed on 02/16/97, within the method specified hold-time.

DRO (dowa OA_2) QC Summary:

All holding time criteria were met.

The laboratory method blank did not contain any analytes of interest above the reporting limit.

All initial and continuing calibration standards met the criteria of the method.

All spike recoveries in the laboratory control sample were within method specified limits.

The associated matrix spike and duplicate was performed on sample S21B5 10°-12°. The matrix spike and duplicate

recoveries were not within method specified limits. The amount of analyte spiked in the MS/MSD was insignificant
compare to the associated sample concentration. Therefore, spike recoveries are not applicable.

Release of the data contained in this hard copy data package has been authorized by the Laboratory Manager or his
designee, as verified by the following signatures.

Name: Daniel J. Moore

Signature:

N U AN

Date June 1]1. 1998 Title: Project Manager

Signature: Sl bl &’ f\y"“ Name: ichael Travi

Date June 11, 1998 Title: QA Manager
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STATUS :FINAL PAGE 1
QST ST.LOUIS/BOEING

Katalyst Analytical Technologies, Inc. 03/06/98
PROJECT NUMBER 110S01 5100 PROJECT NAME

FIELD GROUP LAB COORDINATOR Daniel Moore

CLIENT SAMPLE ID'S: S§21B1 1'-2'  S21Bl1 27'-28' S$21B2 1'-2'  S21B2 13'-15'
FIELD GROUP: 26653 26653 26653 26653
SEQUENCE #: 1 2 3 4
DATE COLLECTED: 02/02/98 02/02/98 02/02/98 02/02/98
TIME COLLECTED: 09:05 10:15 11:45 12:10
PARAMETERS UNITS METHOD

Barium MG/KG-DﬁY SW6010 130 73 180 120
Cadmium MG/KG-DRY SW6010 0.72 <0.64 <0.63 <0.66
Chromium MG/KG-DRY SW6010 18 16 14 15
Silver MG/KG-DRY SW6010 <2.4 <2.6 <2.5 <2.6
Arsenic MG/KG-DRY SW7060 13 <6.4 <6.2 <6.6
Lead MG/KG-DRY SW7421 10 7.2 15 10
Mercury MG/KG-DRY SW7471 0.040 0.030 0.030 0.030
Selenium MG/KG-DRY SW7740 1.2 0.99 1.5 1.0
Moisture % E160.3 18.8 22.6 20.9 24.9
Cyanide MG/KG SW9010 <0.50 <0.50 <0.50 <0.50

\- - -
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CLIENT SAMPLE
FIELD GROUP:
SEQUENCE #:

DATE COLLECTED:
TIME COLLECTED:

Katalyst Analytical Technologies, Inc.

PROJECT NUMBER 110S01 5100

FIELD GROUP

Barium
Cadmium
Chromium
Silver
Arsenic
Lead
Mercury
Selenium
Moisture

Cyanide

MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
MG/KG-DRY
%

MG/KG

SW6010

SW6010

SW6010

8W6010

SW7060

SW7421

SW7471

SW7740

E160.3

SW9010

03/06/98
PROJECT NAME

S21B3 4'-5°*
26653

S

02/02/98
12:50

160
<0.63

15

10

0.030

21.6

<0.50

STATUS :FINAL PAGE 2
QST ST.LOUIS/BOEING
LAB COORDINATOR Daniel Moore

§21B3 17'-21"'
26653

6

02/02/98
13:30

160
<0.64
16
<2.6
10

16

0.030

23.7

<0.50

S21B4 2'-3"
26653

7

02/02/98
13:55

<0.62
18

<2.5

12

0.060

20.1

<0.50



Katalyst Analytical Technologies, Inc. 03/06/98

STATUS :FINAL PAGE 3

PROJECT NUMBER 110S01 5100 PROJECT NAME QST ST.LOUIS/BOEING

FIELD GROUP LAB COORDINATOR Daniel Moore
CLIENT SAMPLE ID'S: S21B4 7'-9' S21B5 2'-4'
FIELD GROUP: 26653 26653
SEQUENCE #: 8 9
DATE COLLECTED: 02/02/98 02/02/98
TIME COLLECTED: 14:05 14:25
PARAMETERS UNITS METHOD
Barium MG/KG-DRY SW6010 62 200
Cadmium MG/XG-DRY SW6010 <0.63 <0.62
Chromium MG/KG-DRY SWE010 12 23
Silver MG/KG-DRY SW6010 <2.5 <2.5
Arsenic MG/KG-DRY SW7060 <6.3 13
Lead MG/KG-DRY SW7421 7.0 14
Mercury MG/KG-DRY SW7471 0.090 0.22
Selenium MG/KG-DRY SW7740 1.6 1.2
Moisture % E160.3 21.5 20.9
Cyanide MG/KG SW9010 <0.50 <0.50
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STATUS :FINAL PAGE 4
QST ST.LOUIS/BOEING

Katalyst Analytical Technologies, Inc. 03/06/98
PROJECT NUMBER_ 110501 5100 PROJECT NAME

FIELD GROUP LAB COORDINATOR Daniel Moore
CLIENT SAMPLE ID'S: S21B5 10'-12' S21B5 10'-12'DL
FIELD GROUP: 26653 26653
SEQUENCE #: 11 11 DL
DATE COLLECTED: 02/02/98 02/02/98
TIME COLLECTED: 14:50 14:50
PARAMETERS UNITS METHOD
Barium MG/KG-DRY SW6010 140 NA
Cadmium MG/KG-DRY SW6010 0.64 NA
Chromium MG/KG-DRY SW6010 15 NA
Silver MG/XG-DRY SW6010 <2.5 NA
Arsenic MG/KG-DRY SW7060 11 NA
Lead MG/KG-DRY SW7421 12 NA
Mercury MG/KG-DRY SW7471 0.070 NA
Selenium MG/KG-DRY SW7740 0.91 NA
Moisture % E160.3 22.5 NA
Acetone UG/KG-DRY SW8240 19 NA
Benzene UG/KG-DRY SW8240 <6.5 NA
Bromodichloromethane UG/KG-DRY SW8240 <6.5 NA
Bromoform UG/KG-DRY SW8240 <6.5 NA
Bromomethane UG/XG-DRY SW8240 <13 NA
2-Butanone UG/XG-DRY SWe240 <13 NA
Carbon Disulfide UG/XG-DRY SW8240 <6.5 NA
Carbon Tetrachloride UG/KG-DRY SW8240 <6.5 NA
Chlorobenzene UG/KG-D&Y SW8240 <6.5 NA
Chloroethane UG/KG-DRY SW8240 <13 NA
Chloroform UG/KG-DRY SW8240 <6.5 NA
Chloromethane UG/KG-DRY SW8240 <13 NA
Dibromochloromethane UG/KG-DRY SW8240 <6.5 NA
1, 1-Dichloroethane UG/KG-D{{Y SW8240 <6.5 NA
1, 2-Dichloroethane UG/KG-DRY SW8240 <6.5 NA
1,1-Dichloroethene UG/KG-DRY SW8240 <6.5 NA
cis~1,2-Dichloroethene UG/XG-DRY SW8240 <6.5 NA
trans-1,2-Dichloroethene UG/KG-DRY SW8240 <6.5 NA
1, 2-Dichloropropane UG/KG-DRY SW8240 <6.5 NA
cis-1,3-Dichloropropene UG/KXG-DRY SW8240 <6.5 NA

DL - Dilution



Katalyst Analytical Technologies, Inc. 03/06/98 STATUS :FINAL PAGE 5
PROJECT NUMBER 110801 5100 PROJECT NAME QST ST.LOUIS/BOEING
FIELD GROUP LAB COORDINATOR Daniel Moore

CLIENT SAMPLE ID'S:

S$21B5 10'-12' S21BS 10'-12'DL

FIELD GROUP: 26653 26653
SEQUENCE #: 11 11 DL
DATE COLLECTED: 02/02/98 02/02/98
TIME COLLECTED: 14:50 14:50
PARAMETERS UNITS METHOD

trans-1, 3-Dichloropropene UG/XG-DRY SW8240 <6.5 NA
Ethylbenzene UG/KG-DRY SW8240 <6.5 NA
2-Hexanone UG/KG-DRY SW8240 <13 NA
4-Methyl-2-pentanone UG/KG-DRY SW8240 <13 NA
Methylene Chloride UG/KG-DRY SW8240 <6.5 NA
Styrene UG/KG-DRY SW8240 <6.5 NA
1,1,2,2-Tetrachloroethane UG/KG-DRY SW8240 <6.5 NA
Tetrachloroethene UG/KG-DRY sw8240 <6.5 NA
Toluene UG/KG-DRY SW8240 <6.5 NA
1,1,1-Trichloroethane UG/KG-DRY SW8240 <§.5 NA
1,1,2-Trichloroethane UG/KG-DRY SW8240 <6.5 NA
Trichloroethene UG/KG-DRY SW8240 <6.5 NA
Vinyl Acetate UG/KG-DRY SW8240 <6.5 NA
Vinyl Chloride UG/KG-DRY Swe240 <13 NA
Xylenes (total) UG/KG-DRY SW8240 <6.5 NA
Gasoline Range Organics UG/KG-WET  OA-1/5030 93000 NA
Benzene UG/KG-WET OA-1 <11 NA
Ethylbenzene UG/KG-WET OA-1 <8.8 NA
Toluene UG/KG-WET OA-1 <6.3 NA
m-and/oxr p-Xylene UG/KG-WET OA-1 <18 NA
o-Xylene UG/KG-WET OA-1 <8.8 NA
Xylenes, Total UG/KG-WET OA-1 <27 NA
Total Extractable Hydrocarbons  MG/KG-WET OA-2 220E 200
Cyanide MG/KG-WET SW9010 <0.50 NA

DL - Dilution
E - Exceeded Calibration Range



STATUS :FINAL PAGE 6
QST ST.LOUIS/BOEING

Katalyst Analytical Technologies, Inc. 03/06/98
PROJECT NUMBER_110S01 5100 PROJECT NAME

FIELD GROUP LAB COORDINATOR Daniel Moore

CLIENT SAMPLE ID'S: S21B6 2'-4!
FIELD GROUP: 26653
SEQUENCE #: 12
DATE COLLECTED: 02/02/98
TIME COLLECTED: 15:20
PARAMETERS UNITS METHOD

Barium MG/XG-DRY SW6010 110
Cadmium MG/KG-DRY SW6010 <0.59
Chromium MG/KG-DRY SW6010 25
Silver MG/XG-DRY SW6010 <2.4
Arsenic MG/KG-DRY SW7060 6.0
Lead MG/KG-DRY SW7421 96
Mercury MG/XG-DRY SW7471 0.060
Selenium MG/XG-DRY SW7740 1.7
Moisture % E160.3 17.2
Cyanide MG/KG SW9010 <0.50



Katalyst Analytical Technologies, Inc. 03/06/98 STATUS :FINAL PAGE 7

PROJECT NUMBER 110801 5100 PROJECT NAME QST ST.LOUIS/BOEING

FIELD GROUP LAB COORDINATOR Daniel Moore
CLIENT SAMPLE ID'S: S21B6 10'-12'
FIELD GROUP: 26653
SEQUENCE #: 13
DATE COLLECTED: 02/02/98
TIME COLLECTED: 15:40
PARAMETERS UNITS METHOD
Barium MG/KG-DRY SW6010 99
Cadmium MG/KG-DRY SW6010 <0.65
Chromium MG/KG-DRY SW6010 17
Silver MG/KG-DRY SW6010 <2.6
Arsenic MG/KG-DRY SW7060 12
Lead MG/KG-DRY SW7421 8.5
Mercury MG/KG-DRY SW7471 i 0.030
Selenium MG/KG-DRY SW7740 1.0
Moisture % E160.3 23.6
Cyanide MG/KG SW9010 <0.50
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03/06/98 Katalyst Analytical Technologies, Inc. PAGE 1
QST ENVIRONMENTAL 26653 DATES REPORT
DAYS, ACT/HT

SAMPLE STATION ID COLLECT. TIME _ RECEIPT _CLASSIFICATION LEACHATE EXTRACTION ANALYSIS LCH EXT ANL  BATCH

26653*1 S21B1 1'-2° 02/02/98 09:05A 02/03/98 Barium-ICP NA NA 02/07/98 12:28P NA NA 5/180 P40828

Cadmium-ICP NA NA 02/07/98 12:28P NA NA 5/180 P40828

Chromium-1ICP NA NA 02/07/98 12:28P NA NA 5/180 P40828

Lead-GFAA NA NA 02/10/98 04:18P NA NA 8/180 P40859

Silver-ICP NA NA 02/07/98 12:28P NA NA 5/180 P40828

Arsenic-GFAA NA NA 02/06/98 03:31P NA NA 4/180 P40836

Selenium-GFAA NA NA 02/05/98 07:13P NA NA 3/180 P40833

Mercury NA NA 02/09/98 12:23P NA NA 7/28 P40873

Cyanide NA NA 02/11/98 04:25P NA NA 9/14 P40865

MoistureMETHOD NA NA 02/04/98 01:20P NA NA 2/180 P40800

26653%2 S21B1 27'-28"' 02/02/98 10:15A 02/03/98 Barium-ICP NA NA 02/07/98 12:31P NA NA 5/180 P40828

Cadmium-ICP NA NA 02/07/98 12:31P NA NA 5/180 P40828

Chromium-ICP NA NA 02/07/98 12:31P NA NA 5/180 P40828

Lead-GFAA NA NA 02/10/98 04:30P NA NA 8/180 P40859

Silver-ICP NA NA 02/07/98 12:31P NA NA 5/180 P40828

' ' Arsenic-GFAA ' NA NA 02/06/98 12:05A NA NA 3/180 P40836

Selenium-GFAA NA NA 02/05/98 07:25P NA NA 3/180 P40833

Mercury NA NA 02/09/98 11:40A NA NA 7/28 P40873

Cyanide NA NA 02/11/98 04:26P NA NA 9/14 P40865

MoistureMETHOD NA NA 02/04/98 01:20P NA NA 2/180 P40800

26653*3 S21B2 1'-2° 02/02/98 11:45A 02/03/98 Barium-ICP NA NA 02/07/98 12:41P NA NA 5/180 P40828

Cadmium-ICP NA NA 02/07/98 12:41P NA NA 5/180 P40828

Chromium-ICP NA NA 02/07/98 12:41P NA NA 5/180 P40828

Lead-GFAA NA NA 02/10/98 04:41P NA NA 8/180 P40859

Silver-ICP NA NA 02/07/98 12:41P NA NA 5/180 P40828

Arsenic-GFAA NA NA 02/06/98 03:43P NA NA 4/180 P40836

Selenium-GFAA NA NA 02/05/98 07:50P NA NA 3/180 P40833

Mercury NA NA 02/09/98 11:42A NA NA 6/28 P40873

Cyanide NA NA 02/11/98 04:27P NA NA 9/14 P40865

MoistureMETHOD NA NA 02/04/98 01:20P NA NA 2/180 P40800

26653%4 S§21B2 13'-15' 02/02/98 12:10P 02/03/98 Barium-ICP NA NA 02/07/98 12:45pP NA NA 5/180 P40828

Cadmium-~ICP NA NA 02/07/98 12:45P NA NA 5/180 P40828

Chromium-ICP NA NA 02/07/98 12:45P NA NA 5/180 P40828

Lead-GFAA NA NA 02/10/98 05:05P NA NA 8/180 P40859

Silver-ICP NA NA 02/07/98 12:45P NA NA 5/180 P40828

Arsenic-GFAaa NA NA 02/06/98 03:55P NA NA 4/180 P40836

Selenium-GFAA NA NA 02/05/98 08:02P NA NA 3/180 P40833

Mercury NA NA 02/09/98 11:45A NA NA 6/28 P40873

Cyanide NA NA 02/11/98 04:28P NA NA 9/14 P40865

MoistureMETHOD NA NA 02/04/98 01:20P NA NA 2/180 P40800

26653*5 S§21B3 4'-5¢ 02/02/98 12:50P 02/03/98 Barium-ICP NA NA 02/07/98 12:48P NA NA 4/180 P40828

Cadmium-ICP NA NA 02/07/98 12:48P NA NA 4/180 P40828

Chromium-ICP NA NA 02/07/98 12:48P NA NA 4/180 P40828

Lead-GFAA NA NA 02/10/98 05:16P NA NA 8/180 P40859

Silver-ICP NA NA 02/07/98 12:48P NA NA 4/180 P40828

Arsenic-GFAA NA NA 02/06/98 04:18P NA NA 4/180 P40836

Selenium-GFAA NA NA 02/05/98 08:15P NA NA 3/180 P40833

Mercury NA NA 02/09/98 11:47A NA NA 6/28 P40873

Cyanide NA NA 02/11/98 04:29P NA NA 9/14 P40865

: MoistureMETHOD NA NA 02/04/98 01:20P NA NA 2/180 P40800

26653%6 S§21B3 17'-21"' 02/02/98 01:30P 02/03/98 Barium-ICP NA NA 02/07/98 12:52P NA NA 4/180 P40828
FOOTNOTES : EXCEEDS CRITERIA ACT = ACTUAL HT = HOLDING TIME

—------_---—_----'--
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DAYS, ACT/HT

SAMPLE STATION ID COLLECT. TIME _ RECEIPT CLASSIFICATION LEACHATE EXTRACTION ANALYSIS LCH EXT ANL BATCH
Cadmium-ICP NA NA 02/07/98 12:52P NA NA 4/180 P40828
Chromium-ICP NA NA 02/07/98 12:52P NA NA 4/180 P40828
Lead-GFAA NA NA 02/11/98 04:26P NA NA 9/180 P40859
Silver-ICP NA NA 02/07/98 12:52P NA NA 4/180 P40828
Arsenic-GFAA NA NA 02/06/98 04:30P NA NA 4/180 P40836
Selenium-GFAA NA NA 02/05/98 08:27P NA NA 3/180 P40833
Mercury NA NA 02/09/98 11:49A NA NA 6/28 P40873
Cyanide NA NA 02/11/98 04:30P NA NA 9/14 P40865
MoistureMETHOD NA NA 02/04/98 01:20P NA NA 1/180 P40800

26653*7 S$21B4 2'-3! 02/02/98 01:55P 02/03/98 Barium-ICP NA NA 02/07/98 12:55P NA NA 4/180 P40828
Cadmium-ICP NA NA 02/07/98 12:55P NA NA 4/180 P40828
Chromium-ICP NA NA 02/07/98 12:55P NA NA 4/180 P40828
Lead-GFAA NA NA 02/10/98 05:38P NA NA 8/180 P40859
Silver-ICP NA NA 02/07/98 12:55P NA NA 4/180 P40828
Arsenic-GFAA NA NA 02/06/98 04:41P NA NA 4/180 P40836

' ' ' Selenium-GFAA ' NA ' NA 02/05/98 08:39P NA ‘NA 3/180 pP4a0833 '

Mercury NA NA 02/09/98 11:52A NA NA 6/28 P40873
Cyanide NA NA 02/11/98 04:31P NA NA 9/14 P40865
MoistureMETHOD NA NA 02/04/98 01:20P NA NA 1/180 P40800

26653*8 S21B4 7'-9' 02/02/98 02:05P 02/03/98 Barium-ICP NA NA 02/07/98 12:59P NA NA 4/180 P40828
Cadmium-ICP NA NA 02/07/98 12:59P NA NA 4/180 P40828
Chromium-ICP NA NA 02/07/98 12:59P NA NA 4/180 P40828
Lead-GFAA NA NA 02/10/98 06:01P NA NA 8/180 P40859
Silver-ICP NA NA 02/07/98 12:59P NA NA 4/180 P40828
Arsenic-GFAA NA NA 02/06/98 04:53P NA NA 4/180 P40836
Selenium-GFAA NA NA 02/05/98 09:03P NA NA 3/180 P40833
Mercury NA NA 02/09/98 11:59A NA NA 6/28 P40873
Cyanide NA NA 02/11/98 05:00P NA NA 9/14 P40865S
MoistureMETHOD NA NA 02/04/98 01:20P NA NA 1/180 P40800

26653*9 S21B5 2'-4' 02/02/98 02:25P 02/03/98 Barium-ICP NA NA 02/07/98 01:02P NA NA 4/180 P40828
Cadmium-ICP NA NA 02/07/98 01:02P NA NA 4/180 P40828
Chromium-~ICP NA - NA 02/07/98 01:02P NA NA 4/180 P40828
Lead-GFAA NA NA 02/10/98 06:12P NA NA 8/180 P40859
Silver-ICP NA NA 02/07/98 01:02P NA NA 4/180 P40828
Arsenic-GFAA NA NA 02/06/98 05:04P NA NA 4/180 P40836
Selenium-GFAA NA NA 02/05/98 09:15P NA NA 3/180 P40833
Mercury NA NA 02/09/98 12:01P NA NA 6/28 P40873
Cyanide NA NA 02/11/98 05:01P NA NA 9/14 P40865
MoistureMETHOD NA NA 02/04/98 01:20P NA NA 1/180 P40800

26653*10 S21B5 7'-8"' 02/02/98 02:40P 02/03/98 HOLD SAMPLE NA NA 01:20P NA NA /NA

26653*%11 S21B5 10'-12"' 02/02/98 02:50P 02/03/98 Barium-ICP NA NA 02/07/98 01:05P NA NA 4/180 P40828
Cadmium-ICP NA NA 02/07/98 01:05P NA NA 4/180 P40828
Chromium-ICP NA NA 02/07/98 01:0SP NA NA 4/180 P40828
Lead-GFAA NA NA 02/10/98 06:24P NA NA 8/180 P40859
Silver-ICP NA NA 02/07/98 01:05P NA NA 4/180 P40828
Arsenic-GFAA NA NA 02/06/98 05:26P NA NA 4/180 P40836
Selenium-GFAA NA NA 02/05/98 09:27P NA NA 3/180 P40833
Mercury NA NA 02/11/98 03:51P NA NA 9/28 P40873
Cyanide NA NA 02/11/98 05:02P NA NA 9/14 p40865
MoistureMETHOD NA NA 02/04/98 01:20P NA NA 1/180 P40800
GC VOLATILES NA NA 02/09/98 11:33A NA NA 6/14 P40839

FOOTNOTES : * = EXCEEDS CRITERIA ACT = ACTUAL HT = HOLDING TIME
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COLLECT. TIME RECEIPT

SAMPLE STATION ID
26653*12 §21B6 2'-4'
26653*13 S21B6 10'-12°
FOOTNOTES : * = EXCEEDS CRITERIA

02/02/98 03:20P 02/03/98

02/02/98 03:40P 02/03/98

ACT = ACTUAL

Katalyst Analytical Technologies, Inc.

QST ENVIRONMENTAL 26653 DATES REPORT

CLASSIFICATION
GROOA-1/5030

VOLATILES (GC)

TOTAL EXTRACTABLE HYDROCA
Volatiles
Barium-ICP
Cadmium-ICP
Chromium-ICP
Lead-GFAA
Silver-ICP
Arsenic-GFAA
Selenium-GFAA
Mercury
Cyanide
MoistureMETHOD
Barium-ICP
Cadmium- ICP
Chromium-ICP
Lead-GFAA
Silver-ICP
Arsenic-GFAA
Selenium-GFAA
Mercury
Cyanide
MoistureMETHOD

\

HT = HOLDING TIME

LEACHATE

NA
NA
NA
NA

588

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

PAGE 3

DAYS, ACT/HT
EXTRACTION ANALYSIS LCH EXT ANL BATCH
NA 02/07/98 06:02P NA NA 5/14 P40823
NA 02/09/98 11:33A NA NA 6/14 P40839
02/06/98 04:45A 02/06/98 11:25P NA 3/14 0/40 P40820
NA 02/16/98 05:40P NA NA 14/14 P41047
NA 02/06/98 01:33P NA NA 3/180 P40828
NA 02/06/98 01:33P NA NA 3/180 P40828
NA 02/06/98 01:33P NA NA 3/180 P40828
NA 02/11/98 04:37P NA NA 9/180 P40859
NA 02/06/98 01:33P NA NA 3/180 P40828
NA 02/06/98 05:55P NA NA 4/180 P40836
NA 02/05/98 10:11P NA NA 3/180 P40833
NA 02/09/98 12:12P NA NA 6/28 P40873
NA 02/11/98 05:20P NA NA 9/14 P40865
NA 02/04/98 01:20P NA NA 1/180 P40800
NA 02/07/98 01:36P NA NA 4/180 P40828
NA 02/07/98 01:36P NA NA 4/180 p40828’
NA 02/07/98 01:36P NA NA 4/180 P40828
NA 02/10/98 07:16P NA NA 8/180 P40859
NA 02/07/98 01:36P NA NA 4/180 P40828
NA 02/06/98 06:07P NA NA 4/180 P40836
NA 02/05/98 10:23P NA NA 3/180 P40833
NA 02/09/98 12:15P NA NA 6/28 P40873
NA 02/11/98 05:21P NA NA 9/14 P40865
NA 02/04/98 01:20P NA NA 1/180 P40800



SAMPLE...... o oSITE ID vt ivevnnnss ANALYTE.......... eeve DIL. .. .. BATCH
26653*1 S21B1 1'-2°" Lead 5 P40859 )
26653*2 S21Bl1 27'-28" Lead 2 P40859
26653*3 S21B2 1'-2' Lead 10 P40859
26653%*4 S21B2 13'-15' Lead S P40859
26653%*5 S21B3 4'-5! Lead 2 P40859
26653*6 §21B3 17'-21' Lead 20 P40859
26653*7 S21B4 2'-3" Lead 5 P40859
26653*8 S21B4 7'-9* Lead S P40859
26653*9 S21BS 2'-4' Lead S P40859
26653*11 $21B5 10'-12" Gasoline Range Organ 1250 ©P40823
Benzene 125 P40839
Toluene 125
Xylenes, Total 125
Ethylbenzene 125
m-and/or p-Xylene 125
o-Xylene 125
Lead 5 P40859
26653*11 DL S21B5 10'-12' TOTAL EXTRACTABLE HY 5 P40820
26653%12 S21B6 2'-4! Lead ) 50 P40859 ' '

26653*13 S21B6 10'-12' Lead 5 P40859



QUALITY CONTROL SUMMARY
REPORTS
BY ANALYTICAL BATCH



KATALYST BATCH : P40828
ANALYSIS : SW6010
QC TYPE : FDER/SW

ANALYST : JON BUERCK
EXTRACTOR  : TOM FERRELL
DATA ENTRY : ICP UPLOAD
STATUS : FINAL

METHOD BLANK CORRECTION METHOD :

FIELD GRP QC TYPE

PROJECT NUMBER PROJECT NAME

NONE

REPORT DATE/TIME : 03/19/98
ANALYSIS DATE/TIME : 02/07/98
EXTRACT DATE : 02/04/98

LAB COORDINATOR

26653 CLIENT 110801 5100 QST ST.LOUIS/BOEING Daniel Moore
SAMPLE CLIENT DATE TIME
CODE ID ANALYZED ANALYZED
DA*26653*1 S$21B1 1'-2' 02/06/98 12:28PM
DA*26653*2 S21B1 27'-28' 02/06/98 12:31PM
DA*26653*3 S21B2 1!'-2° 02/06/98 12:41PM
DA*26653*4 S21B2 13'-15' 02/06/98 12:45PM
DA*26653*5 S21B3 4'-5' 02/06/98 12:48PM
DA*26653*6 S21B3 17'-21' 02/06/98 12:52PM
DA*26653*7 S21B4 2'-3" 02/06/98 12:55PM
DA*26653+8 S21B4 7'-9" 02/06/98 12:59PM
DA*26653*9 S21B5 2'-4' 02/06/98 01:02PM
DA*26653*11 S21BS 10'-12' 02/06/98 01:05PM
DA*26653*12 S21B6 2'-4' 02/06/98 01:33PM
IDA*26653*13 S21B6 10'-12' 02/06/98 01:36PM
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TALYST BATCH

: P40828

ontinuing Calibration Blank Sample Summary

E SAMPLE STORET PARAMETER UNITS FOUND
’07/98 CCB*980207*1 1008%6010/3050 Barium MG/KG- 0.0008
/07/98 CCB*980207*1 1028+*6010/3050 Cadmium MG/KG- 0.0006
02/07/98 CCB*980207*1 1029*6010/3050 Chromium MG/KG- 0.0001
/07/98 CCB*980207*1 1078%6010/3050 Silver MG/XG- ND
/07/98 CCB*980207*2 1008*6010/3050 Barium MG/KG- 0.0008
07/98 CCB*980207*2 1028+6010/30S0 Cadmium MG/KG- 0.0009
/07/98 CCB*980207*2 1029*%6010/3050 Chromiumn MG/KG- ND
02/07/98 CCB*980207*2 1078*6010/3050 Silver MG/KG- ND
/07/98 CCB*980207*3 1008*6010/3050 Barium MG/KG- 0.0008
'/07/98 CCB*980207*3 1028*6010/3050 Cadmium’ MG/KG- 0.0007
/07/98 CCB*980207*3 1029*6010/3050 Chromium MG/KG- ND
02/07/98 CCB*980207*3 1078%6010/3050 Silver MG/KG- ND
/07/98 CCB*980207*4 1008*6010/3050 Barium MG/KG- 0.0008
/07/98 CCB*980207*4 1028*6010/3050 Cadmium MG/KG- 0.002
707/98 CCB*980207*4 1029*6010/3050 Chromium MG/KG- ND
2/07/98 CCB*980207*4 1078*6010/3050 Silver MG/KG- ND
02/07/98 CCB*980207*S 1008*6010/3050 Barium MG/KG- 0.0008
/07/98 CCB*980207*5 1028%6010/3050 Cadmium MG/KG- 0.002
l/o7/98 CCB*980207*5 1029*6010/3050 Chromium MG/KG- ND
/07/98 CCB*980207*S 1078+*6010/3050 Silver MG/KG- ND
02/07/98 CCB*980207*6 1008*6010/3050 Barium MG/XG- 0.005
/07/98 CCB*980207*%6 1028+*6010/3050 Cadmium MG/KG- 0.001
/07/98 CCB*980207*6 1029*6010/3050 Chromium MG/KG~ ND
\/07/98 CCB*980207*6 1078+%*6010/3050 Silver MG/XG- ND
Continuing Calibration Verification Sample Summary
l’l‘ﬂ SAMPLE STORET PARAMETER UNITS TARGET FOUND %RECV__RECV CRIT
/07/98 CCV*980207*1 1008*6010/3050 Barium MG/KG- 4.00 3.83 95.8 90-110
02/07/98 CCV*980207*1 1028*6010/3050 Cadmium MG/KG- 4.00 3.83 95.8 90-110
/07/98 CCV*380207*1 1029*6010/3050 Chromium MG/XG- 4.00 3.82 95.5 90-110
/07/98 CCV*980207*1 1078*6010/3050 Silver MG/KG- 0.400 0.371 92.8 90-110
/07/98 CCV+*980207*2 1008*6010/3050 Barium MG/KG- 4.00 3.79 94.8 90-110
02/07/98 CCV*980207*2 1028%*6010/3050 Cadmium MG/KG- 4.00 3.84 96.0 90-110
02/07/98 CCV*980207*2 1029%*6010/3050 Chromium MG/KG- 4.00 3.81 95.3 90-110
/07/98 CCV*980207*2 1078%6010/3050 Silver MG/XG- 0.400 0.368 92.0 $0-110
!/07/98 CCV*980207+*3 1008*6010/3050 Barium MG/KG- 4.00 3.83 95.8 90-110
/07/98 CCV*980207*3 1028*601/9/3050 Cadmium MG/KG- 4.00 3.90 97.5 90-110
02/07/98 CCV*980207*3 1029*6010/3050 Chromium MG/KG- 4.00 3.87 96.8 90-110
/07/98 CCV*980207*3 1078*%6010/3050 Silverxr MG/XG- 0.400 0.371 92.8 90-110
/07/98 CCV*980207*4 1008*6010/3050 Barium MG/KG- 4.00 3.80 95.0 90-110
/07/98 CCV*980207*4 1028+%6010/3050 Cadmium MG/KG- 4.00 3.88 97.0  90-110
02/07/98 CCV*980207+%4 1029*6010/3050 Chromium MG/KG- 4.00 3.84 96.0  90-110
02/07/98 CCV*980207*4 1078*6010/3050 Silver MG/KG- 0.400 0.368 92.0 90-110
/07/98 CCV*980207*5 1008*6010/3050 Barium MG/KG- 4.00 3.76 94.0 90-110
!/07/98 CCV*980207*5 1028*6010/3050 Cadmium MG/KG- 4.00 3.85 96.3 90-110
/07/98 CCV*980207*5 1029*6010/3050 Chromium MG/KG- 4.00 3.81 95.3 90-110
02/07/98 CCV*980207*5 1078*6010/3050 Silver MG/KG- 0.400 0.368 92.0 90-110
/07/98 CCV*980207*6 1008+*6010/3050 Barium MG/KG- 4.00 3.79 94.8 90~110
/07/98 CCV*980207*6 1028%6010/3050 Cadmium MG/KG- 4.00 3.88 97.0 90-110
/07/98 CCV*980207*6 1029%6010/3050 Chromium MG/KG- 4.00 3.82 95.5 90-110
02/07/98 CCV*980207*6 1078*6010/3050 Silver MG/KG- 0.400 0.368 92.0 90-110
02/07/98 CCV*380207*7 1008*6010/3050 Barium MG/XG- 4.00 3.73 93.3 90-110
/07/98 CCV+*980207*7 1028*6010/3050 Cadmium MG/KG- 4.00 3.86 96.5 90-110
'/07/98 CCV*980207*7 1029+%6010/3050 Chromium MG/XKG- 4.00 3.81 95.3 90-110
/07/98 CCV*980207+*7 1078*6010/3050 Silver MG/KG- 0.400 0.367 91.8 90-110



KATALYST BATCH

: P40828

Interference Check Sample Summary

3RECV__RECV_CRIT

DATE SAMPLE STORET PARAMETER UNITS TARGET FQUND

02/07/98 ICS*AB*1 1008+6010/3050 Barium MG/KG- 0.500 0.461 92.2 80-120
02/07/98 ICS*AB*1 1028*6010/3050 Cadmium MG/KG- 1.00 0.857 85.7 80-120
02/07/98 ICS*AB*1 1029*6010/3050 Chromium MG/KG- 0.500 0.448 89.6 80-120
02/07/98 ICS*AB*1 1078*6010/3050 Silver MG/KG- 1.00 0.925 92.5 80-120
02/07/98 ICS*AB*2 1008*6010/3050 Barium MG/KG- 0.500 0.456 91.2 80-120
02/07/98 ICS*AB*2 1028*6010/3050 Cadmium MG/KG- 1.00 0.863 86.3 80-120
02/07/98 ICS*AB*2 1029*6010/3050 Chromium MG/KG- 0.500 0.452 90.4 80-120
02/07/98 ICS*AB*2 1078*6010/3050 Silver MG/KG- 1.00 0.914 91.4 80-120
02/07/98 ICS*AB*3 1008*6010/3050 Barium MG/KG- 0.500 0.450 90.0 80-120
02/07/98 ICS*AB*3 1028*6010/3050 Cadmium MG/KG- 1.00 0.864 86.4 80-120
02/07/98 ICS*AB*3 1029*6010/3050 Chromium MG/KG- 0.500 0.447 89.4 80-120
02/07/98 ICS*AB*3 1078%*6010/3050 Silver MG/KG- 1.00 0.907 90.7 80-120
Initial Calibration Verification Sample Summary

DATE SAMPLE STORET PARAMETER UNITS TARGET FOUND $RECV _RECV CRIT
02/07/98 ICV*980207*1 1008*6010/3050 Barium MG/KG- 6.00 5.86 97.7  90-110

02 /07/98 ICV*980207*1 1028*6010/3050 Cadmium MG/KG- 6.00 5.82 97.0 90-110

02 /07/98 ICV*980207*1 1029*6010/3050 Chromium MG/KG- 6.00 5.82 97.0 90-110

02 /07/98 ICV»980207*1 1078*6010/3050 Silver MG/KG~ 0.600 0.571 95.2 90-110
Laboratory Control Sample Summary

DATE SAMPLE STORET PARAMETER UNITS TARGET FQOUND $¥RECV__RECV CRIT
02/07/98 LCS*98MP27046*1 1008*6010/3050 Barium MG/KG- 500 447 89.4 80-120
02/07/98 LCS*98MP27046*1 1028*6010/3050 Cadmium MG/KG- S00 445 89.0 80-120
02/07/98 LCS*98MP27046*1 1029*6010/3050 Chromium MG/KG- 500 446 89.2 80-120
02/07/98 LCS*98MP27046*1 1078*6010/3050 Silver MG/KG- 50.0 43.1 86.2 80-120
02/07/98 LCS*98MP27055*1 1008*6010/3050 Barium MG/KG- 500 420 84.0 80-120
02/07/98 LCS*98MP27055*1 1028*6010/3050 Cadmium MG/KG- 500 425 85.0 80-120
02/07/98 LCS*98MP27055*1 1029*6010/3050 Chromium MG/KG- 500 420 84.0 80-120
02/07/98 LCS*98MP27055*1 1078%6010/3050 Silver MG/KG- 50.0 41.2 82.4 80-120
Method Blank Sample Summary

DATE SAMPLE STORET PARAMETER UNITS FOUND DET_LMT

02/07/98 MB*98MP27046*1 1008*6010/3050 Barium MG/KG- 0.080 1.00

02/07/98 MB*98MP27046%*1 1028*6010/3050 Cadmium MG/KG- 0.080 0.500

02/07/98 MB*98MP27046*1 1029*6010/3050 Chromium MG/KG- 0.203 1.00

02/07/98 MB*98MP27046*1 1078*6010/3050 Silver MG/KG- 0.161 2.00

02/07/98 MB*98MP27055*1 1008*6010/3050 Barium MG/KG- 0.080 1.00

02/07/98 MB*98MP27055*1 1028*6010/3050 Cadmium MG/KG- 0.020 0.500

02/07/98 MB*98MP27055*1 1029*6010/3050 Chromium MG/KG- ND 1.00

02/07/98 MB*98MP27055*1 1078*6010/3050 Silver MG/KG- ND 2.00

Replicate Analysis Sample Summary

DATE SAMPLE STORET PARAMETER UNITS REP #1 REP_ #2 RPD RER CRIT
02/07/98 RP*26653*11 1008*6010/3050 Barium MG/KG- 137 143 4.30 20
02/07/98 RP*26653*11 1028*6010/3050 Cadmium MG/KG- 0.644 0.962 39.6 20
02/07/98 RP*26653*11 1029*6010/3050 Chromium MG/KG- 15.2 15.8 3.90 20
02/07/98 RP*26653*11 1078%6010/3050 Silver MG/KG- <2.54 <2.56 20
02/07/98 RP*26668*2 1008*6010/3050 Barium MG/KG- 92.6 102 9.70 20
02/07/98 RP*26668*2 1028%*6010/3050 Cadmium MG/KG- <0.633 <0.639 20
02/07/98 RP*26668*2 1029*6010/3050 Chromium MG/KG- 14.9 15.3 2.60 20
02/07/98 RP*26668*%2 1078*6010/3050 Silver MG/KG- <2.53 <2.56 20



KATALYST BATCH

: P40828

lvple Matrix Spike Recovery Summary

DATE SAMPLE STORET PARAMETER UNITS UNSPIKED TARGET FOUND SRECV _CRIT RPD CRIT
02/07/98 SPM1*26653*11 1008 Barium MG/KG~ 137 642 502 78.2 75-125
07/98 SPM1*26653*11 1028 Cadmium MG/KG- 0.644 642 490 76.3 75-125
07/98 SPM1*26653*11 1029 Chromium MG/KG- 15.2 642 481 74.9 75-125
/07/98 SPM1*26653*11 1078 Silver MG/KG- 0.310 64.2 49.8 77.6 54-12S5
02/07/98 SPM2*26653*11 1008 Barium MG/XG- 137 644 577 89.6 75-125 13.6 20
/07/98 SPM2*26653*11 1028 Cadmium MG/KG- 0.644 644 546 84.8 75-125 10.6 20
'/07/98 SPM2*%26653*11 1023 Chromium MG/KG- 15.2 644 545 84.6 75-125 12.2 20
/07/98 SPM2*26653*11 1078 Silver MG/KG- 0.310 64.4 53.8 83.5 54-125 7.50 20
02/07/98 SPM1*26668*2 1008 Barium MG/KG- 92.6 634 550 86.8 75-125
02/07/98 SPM1*26668*2 1028 Cadmium MG/KG- 0.136 634 513 80.9 75-125
/07/98 SPM1*26668%*2 1029 Chromium MG/KG- 14.9 634 515 81.2 75-125
/07/98 SPM1*26668*2 1078 Silver MG/KG- 0.051 63.4 50.7 80.0 54-125
/07/98 SPM2*26668*2 1008 Barium MG/KG- 92.6 629 575 91.4 75-125 5.30 20
02/07/98 SPM2*26668*2 1028 Cadmium MG/KG- 0.136 629 520 82.7 75-125 2.10 20
107/98 SPM2*26668*2 1029 Chromium MG/KG- 14.9 629 525 83.5 75-125 2.80 20
'/07/98 SPM2*26668*2 1078 Silver MG/KG- 0.051 62.9 50.9 80.9 54-125 1.10 20
Spike into Matrix Recovery Summary N
TE SAMPLE STORET PARAMETER UNITS _TARGET _FOUND $RECV__RECV CRIT
07/98 SPX*26653*11 1008*6010/3050 Barium MG/KG- 635 594 93.5 75-125
]o7/98 SPX*26653*11 1028*6010/3050 Cadmium MG/KG- 635 589 92.8 75-125
02/07/98 SPX*26653*11 1029*6010/3050 Chromium MG/KG- 635 590 92.9 75-125
/07/98 SPX*26653*11 1078*6010/3050 Silver MG/KG- 63.5 57.3 90.2 75-125
I/O7/98 SPX*26668*2 1008*6010/3050 Barium MG/KG- 633 567 89.6 75-125
/07/98 SPX*26668*2 1028*6010/3050 Cadmium MG/XG- 633 569 89.9 75-125
02/07/98 SPX*26668*2 1029*6010/3050 Chromium MG/KG- 633 572 90.4 75-125
SPX*26668*2 1078*%6010/3050 Silver MG/KG- 63.3 55.9 88.3 75-125

i/oﬂss



KATALYST BATCH : P40828
Katalyst Analytical Technologies, Inc.
Computer QC Checks

Batch No.: P40828 Analysis Date: 02/07/98 Analyst: JON BUERCK Report Date: 03/19/98

Yes No

Are ALL units documented in batch? X
Analysis holding time within criteria? X

CCB present? X

CCB within acceptance criteria? X

CCV present? X

CCV within acceptance criteria? > X

ICS present? X

ICS within acceptance criteria? X .
ICV present? X

ICV within acceptance criteria? N X

LCS present? X

LCS within acceptance criteria? X
Method blank present? X
Method blank within acceptance criteria? X
Sample replicate present? X
Sample replicate within acceptance criteria? X 1028%6010/3050
Sample matrix spike present? X
Sample matrix spike within acceptance criteria? X 1029*%*6010/3050
Sample matrix spike duplicate present? X
Sample matrix spike duplicate within acceptance criteria? X
Analytical spike present? X
Analytical spike within acceptance criteria? X

BATCH OVERRIDE BY: MIKE TRAVIS 1003

FINALIZED BY: BATCH FINALIZE 15



KATALYST BATCH

ALYSIS

TYPE
ANALYST
CTOR
TA ENTRY

STATUS

: P408S

9

: SW7421

: FDER/SW

: JON BUERCK
: TOM FERRELL
: GFAA UPLOAD

: FINAL

lrmon BLANK CORRECTION METHOD : NONE

FIELD GRP QC TYPE

PROJECT NUMBER PROJECT NAME

REPORT DATE/TIME
ANALYSIS DATE/TIME
EXTRACT DATE

6653 CLIENT 110801 5100 QST ST.LOUIS/BOEING
'AMPLE CLIENT DATE TIME
CODE 1D ANALYZED ANALYZED
DA*26653*1 §21B1 1'-2" 02/10/98 04:18PM
A*26653*2 S21B1 27'-28' 02/10/98 04 :30PM
A*26653*3 s21B2 1'-2° 02/10/98 04:41PM
At26653*4 §21B2 13'-15' 02/10/98 05:05PM
DA!26653*5 S21B3 4'-5' 02/10/98 05:16PM
At26653*6 S21B3 17'-21' 02/10/98 05:27PM
A*26653*7 S21B4 2'-3' 02/10/98 05:38PM
¥26653*8 S21B4 7'-9' 02/10/98 06:01PM
DA*26653*%9 S21BS 2'-4' 02/10/98 06:12PM
DA*26653*11 S21B5 10'-12' 02/10/98 06:24PM
At26653*%12 S21B6 2'-4° 02/10/98 07:05PM
lA'26653*13 S21B6 10'-12' 02/10/98 07:16PM
At26653*6 S21B3 17'-21' 02/11/98 04 :26PM
DAt26653*12 S21B6 2'-4' 02/11/98 04:37PM

: 03/19/98
: 02/11/98
: 02/04/98

LAB COORDINATOR
Daniel Moore

15:12




KATALYST BATCH

: P40859

Continuing Calibration Blank Sample Summary

DRTE SAMPLE STORET PARAMETER UNITS FOUND

02/10/98 CCB*380210PB*1 1052*7421/3050 Lead MG/KG- ND

02/10/98 CCB*980210PB*2 1052*7421/3050 Lead MG/KG- ND l
0z2/10/98 CCB*980210PB*3 1052*7421/3050 Lead MG/KG- ND

02/10/98 CCB*980210PB*4 1052%*7421/3050 Lead MG/KG- ND

02/10/98 CCB*980210PB*5 1052+%7421/3050 Lead MG/KG- ND

02/10/98 CCB*980210PB*6 1052%7421/3050 Lead MG/KG- ND

02/10/98 CCB*980210PB*7 1052*7421/3050 Lead MG/KG- ND

02/10/98 CCB*380210PB*8 1052+%7421/3050 Lead MG/KG- ND

02/10/98 CCB*980210PB*9 1052*7421/3050 Lead MG/KG- ND

02/11/98 CCB*980211PB*1 1052'7421/3050_ Lead MG/KG- 0.00003

02/11/98 CCB*980211PB*2 1052%7421/3050 Lead MG/KG- ND .
02/11/98 CCB*980211PB*3 1052%7421/3050 Lead MG/KG- ND

02/11/98 CCB*980211PB*4 1052*7421/3050 Lead MG/KG- ND

02/11/98 CCB*980211PB*5 1052%7421/3050 Lead MG/KG- ND

02/11/98 CCB*980211PB*6 1052*%7421/3050 Lead MG/KG- 0.00002 '
Continuing Calibration Verification Sample Summary

DATE SAMPLE STORET PARAMETER UNITS TARGET FQUND $RECV__RECV _CRIT

©2/10/98 CCV*980210PB*1 1052*%7421/3050 Lead MG/KG- 0.020 0.020 100.0 90-110 .
©2/10/98 CCV*980210PB*2 1052%7421/3050 Lead MG/KG- 0.020 0.021 105 90-110

©2/10/98 CCV*980210PB*3 1052*7421/3050- Lead MG/KG- 0.020 0.020 100.0 90-110

©2/10/98 CCV+*980210PB*4 1052*7421/3050 Lead MG/KG- 0.020 0.020 100.0 90-110

©2/10/98 CCV*980210PB*S 1052%7421/3050 Lead MG/KG- 0.020 0.020 100.0 90-110

©02/10/98 CCV*980210PB*6 1052*%7421/3050 Lead MG/KG- 0.020 0.020 100.0 90-110

02/10/98 CCV*980210PB*7 1052*%7421/3050 Lead MG/KG- 0.020 0.020 100.0 90-110.

02/10/98 CCV*980210PB*8 1052%7421/3050 Lead MG/KG- 0.020 0.019 95.0 90-110

02/10/98 CCV*980210PB*9 1052%7421/3050 Lead MG/KG- 0.020 0.019 95.0 90-110

02/11/98 CCV*980211PB*1 1052*7421/3050 Lead MG/KG- 0.020 0.021 105 90-110

02/11/98 CCV*980211PB*2 1052%7421/3050 Lead MG/XG- 0.020 0.019 95.0 90-110

02/11/98 CCV*980211PB*3 1052%7421/3050 Lead MG/KG- 0.020 0.019 95.0 90-110

02/11/98 CCV*980211PB*4 1052%7421/3050 Lead MG/KG- 0.020 0.019 95.0 90-110

02/11/98 CCV*980211PB*5 1052*7421/3050_ Lead MG/KG- 0.020 0.020 100.0 90-110

02/11/98 CCV*3980211PB*6 1052%7421/3050 Lead MG/KG- 0.020 0.019 95.0 90-110

Initial Calibration Verification Sample Summary

DATE SAMPLE STORET PARAMETER UNITS TARGET FOUND $RECV _RECV CRIT l
02/10/98 ICV*980210PB*1 1052%7421/3050 Lead MG/KG- 0.030 0.032 107 90-110

02/11/98 ICV*980211PB*1 1052*%7421/3050 Lead MG/KG- 0.030 0.031 103 90-110

Laboratory Control Sample Summary '
DATE SAMPLE STORET PARAMETER UNITS TARGET FOUND $RECV__RECV CRIT

02/10/98 LCS*98MP27054*1 1052*%7421/3050- Lead MG/KG- 2.00 2.28 114.0 80-120

02/10/98 LCS*98MP27045*1 1052%7421/3050 Lead MG/KG- 2.00 1.95 97.5 80-120

Method Blank Sample Summary '
DATE SAMPLE STORET PARAMETER UNITS FOUND DET LMT

02/10/98 MB*98MP27054*1 1052%7421/3050 Lead MG/KG~- ND 0.500

02/10/98 MB*98MP27045%*1 1052*%7421/3050 Lead MG/KG- ND 0.500

Replicate Analysis Sample Summary

DATE SAMPLE STORET PARAMETER UNITS REP #1 REP_#2 RPD RER CRIT
02/10/98 RP*26668*2 1052+%7421/3050 Lead NG/KG- 14.4 10.1 35.1 20
02/10/98 RP*26653*11 1052*%7421/3050 Lead MG/KG- 11.5 11.2 20
Sample Matrix Spike Recovery Summary '
DATE SAMPLE STORET PARAMETER UNITS UNSPIKED TARGET FOUND $¥RECV__ CRIT RPD CRIT
02/10/98 SPM1*26668%2 1052 Lead MG/KG- 14 .4 2.52 3.00 119.0 75-125

02/10/98 SPM2*26668+*2 1052 Lead MG/KG- 14.4 2.52 0.100 3.97 75-125 187 20
02/10/98 SPM1*26653*11 1052 Lead MG/KG- 11.5 2.54 1.90 74.8 75-125

02/10/98 SPM2*26653*11 1052 Lead MG/KG- 11.5 2.57 2.30 89.5 75-125 17.8 20

Spike into Matrix Recovery Summary -

DATE SAMPLE STORET PARAMETER UNITS TARGET FOUND $RECV__RECV CRIT l
02/10/98 SPX*26668%1 1052%7421/3050 Lead MG/KG- 12.3 11.0 89.4 85-115

02/10/98 SPX*26668%2 1052*7421/3050 Lead MG/KG- 12.8 11.6 90.6 85-115

02/10/98 SPX*26668*3 1052%7421/3050 Lead MG/KG- 24.6 24.8 100.8 85-115 . l




» .

TALYST BATCH : P40859

ike into Matrix Recovery Summary

TE SAMPLE STORET PARAMETER UNITS TARGET _FOUND $RECV RECV CRIT
02/10/98 SPX*26668%4 1052+%7421/3050 Lead MG/KG- 12.8 11.4 89.1 85-115
/10/98 SPX*26668*5 1052%7421/3050° Lead MG/KG- 25.2 24.7 98.0 85-115
/10/98 SPX*26668%6 1052*7421/3050 Lead MG/KG- 12.5 12.8 102.4 85-115
/10/98 SPX*26668*7 1052*7421/3050 Lead MG/KG- 12.8 12.5 97.7 85-115
02/10/98 SPX*26668*8 1052%7421/3050 Lead MG/KG- 5.15 4.59 83.1 85-115
02/10/98 SPX*26668*9 1052*%7421/3050 Lead MG/KG- 12.6 11.6 92.1 85-115
/10/98 SPX*26668*10 1052*7421/3050 Lead MG/KG- 5.12 4.36 85.2 85-115
/10/98 SPX*26668*11 1052%7421/3050 Lead MG/KG- 25.3 23.6 93.3 85-115
/10/98 SPX*26668*12 1052*%7421/3050 Lead MG/KG- 12.8 12.5 97.7 85-115
02/10/98 SPX*26653*1 1052*7421/3050 Lead MG/KG- 12.3 10.8 87.8 85-115
2/10/98 SPX*26653*2 1052%7421/3050 Lead MG/KG- 5.12 4.25 83.0 85-115
2/10/98 SPX*26653*3 1052%7421/3050 Lead MG/KG- 24.9 24.2 97.2 85-115
/10/98 SPX*26653*4 1052*7421/3050- Lead MG/KG- 13.3 11.3 85.0 85-115
02/10/98 SPX*26653%5 1052*7421/3050 Lead MG/KG- 5.02 3.91 77.9 85-115
02/10/98 SPX*26653*7 1052*7421/3050 Lead MG/KG- 12.4 10.4 83.9 85-115
2/10/98 SPX*26653*8 1052*7421/3050 Lead MG/KG- 12.5 11.5 92.0 85-115
2/10/98 SPX*26653*9 1052*7421/3050 Lead MG/KG- 12.6 10.8 85.7 85-115
2/10/98 SPX*26653*11 1052%7421/3050 Lead MG/KG- 12.8 10.7 83.6 85-115
02/10/98 SPX*26653*13 1052*7421/3050 Lead MG/KG- 12.9 1.2 . 86.8 85-115
2/11/98 SPX*26653%6 1052%7421/3050 Lead MG/KG- 52.0 52.6 101.2 85-115
2/11/98 SPX*26653%12 1052*7421/3050 Lead MG/KG- 120 106 88.3 85-115

v



KATALYST BATCH : P40859

Katalyst Analytical Technologies, Inc.

Computer QC Checks

Batch No.: P40859 Analysis Date: 02/11/98 Analyst: JON BUERCK

Are ALL units documented in batch?

ZAnalysis holding time within criteria?

CCB present?
CCB within acceptance criteria?

CCV present?
CCV within acceptance criteria?

ICV present?
ICV within acceptance criteria?

ICS present?
1CS within acceptance criteria?

Method
Method

Sanple
Sanple

Sample
Sample

Sanple
Sample

blank present?
blank within acceptance criteria?

replicate present?
replicate within acceptance criteria?

matrix spike present?
matrix spike within acceptance criteria?

matrix spike duplicate present?
matrix spike duplicate within acceptance criter